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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  an  apparatus  for 
recording  signals  on  magnetic  tape  or  reproducing 
signals  from  magnetic  tape,  and  more  particularly  to 
such  a  recording-reproduction  system  which  compris- 
es  a  main  chassis  having  a  head  cylinder,  and  a  reel 
chassis  having  a  pair  of  reel  supports  an  slidably 
mounted  on  the  main  chassis,  the  system  being  vari- 
able  in  size  along  the  direction  of  the  sliding  move- 
ment. 

BACKGROUND  OF  THE  INVENTION 

In  recent  years,  more  compacted  video  tape  re- 
corders  (VTRs)  are  made  available.  Especially,  8-mm 
VTRs  are  realized  in  a  greatly  reduced  size  with  a  di- 
minished  weight  for  use  with  8-mm-wide  magnetic 
tape. 

With  the  development  of  compact  and  light- 
weight  VTRs,  VTRs  have  been  introduced  into  use 
which  comprise  a  camera  unit  and  a  VTR  unit  as  an 
assembly.  It  is  also  possible  to  realize  a  portable  im- 
age  reproduction  system  which  comprises  a  liquid- 
crystal  television  set  and  a  VTR  in  the  form  of  an  as- 
sembly.  Further  reduced  sizes  are  severely  required 
of  such  VTRs. 

Accordingly,  JP-A-61-271648  discloses  a  VTR 
having  the  precharacterising  features  of  the  append- 
ed  claim  1  and  which  is  variable  for  different  modes 
in  the  depthwise  length  along  the  direction  of  inser- 
tion  of  the  cassette  as  shown  in  Figs.  41  and  42. 

The  proposed  VTR  comprises  a  head  cylinder  11 
having  a  rotary  magnetic  head  and  mounted  on  a 
main  chassis  1  ,  a  reel  chassis  2  provided  on  the  main 
chassis  1  and  slidable  toward  or  away  from  the  head 
cylinder  11,  and  a  supply  reel  support  21  and  a  take- 
up  reel  support  22  which  are  mounted  on  the  reel 
chassis  2.  The  reel  chassis  2  is  driven  by  a  chassis 
drive  mechanism  (not  shown)  coupled  to  a  loading 
motor  on  the  main  chassis  1  . 

Fig.  41  shows  the  recorder  in  a  standby  mode,  in 
which  the  reel  chassis  2  is  partially  projected  from  the 
main  chassis  as  indicated  at  A.  In  this  state,  a  tape 
cassette  150  is  loaded  on  the  reel  supports  21,  22  on 
the  reel  chassis  2. 

Fig.  42  shows  the  recorder  in  a  play  mode,  in 
which  the  reel  chassis  2  has  been  slidingly  moved  to- 
ward  the  head  cylinder  1  1  ,  which  is  in  turn  partly  posi- 
tioned  in  an  opening  B  of  the  cassette  150.  In  this 
state,  the  magnetic  tape  is  wound  around  the  head  cy- 
linder  11  for  recording  or  reproducing  signals. 

Thus,  the  depthwise  length  of  the  VTR  can  be  re- 
duces  from  Li  to  L2  as  illustrated.  This  renders  the  re- 
corder  convenient  to  carry  about. 

The  VTR  of  the  size  variable  type  described  in- 

cludes  a  mechanism  mounted  on  the  reel  chassis  for 
pressing  a  pinch  roller  against  a  capstan  with  the 
magnetic  tape  positioned  therebetween.  The  pinch 
roller  pressing  mechanism  is  operated  as  associated 

5  with  he  movement  of  the  reel  chassis. 
An  intermittent  rotation  mechanism  is  provided 

between  the  loading  motor  and  the  chassis  drive 
mechanism  for  transmitting  the  power  of  the  motor  to 
the  drive  mechanism  during  the  loading  of  the  reel 

10  chassis  and  blocking  power  transmission  to  the  drive 
mechanism  after  the  completion  of  loading.  Further  a 
cam  mechanism  comprising  a  face  cam  is  provided 
between  the  loading  motor  and  the  pinch  roller  press- 
ing  mechanism  for  driving  the  pressing  mechanism 

15  through  the  rotation  of  the  face  cam  to  move  the  pinch 
roller  to  a  position  close  to  the  capstan  and  press  the 
pinch  roller  against  the  capstan  by  the  subsequent  ro- 
tation  of  the  loading  motor. 

A  tape  loading  mechanism  is  mounted  on  the 
20  main  chassis  for  withdrawing  the  magnetic  tape  from 

the  cassette  and  winding  the  tape  around  the  head 
cylinder.  The  tape  loading  mechanism  comprises 
guide  rails  mounted  on  the  main  chassis  around  the 
head  cylinder,  tape  leaders  slidably  fitted  in  the  re- 

25  spective  guide  rails,  drive  rings  disposed  around  the 
head  cylinder,  and  means  for  connecting  the  tape 
leaders  to  the  respective  drive  rings.  The  connecting 
means  includes  a  spring.  The  drive  rings  are  coupled 
to  the  loading  motor  via  a  train  of  gears. 

30  When  the  motor  is  started  to  drive  the  drive  rings, 
the  tape  leaders  move  along  the  guide  rails  to  wind 
the  tape  around  the  head  cylinder.  The  motor  exces- 
sively  rotates  after  each  leader  has  reached  the  limit 
position  of  its  movement  on  the  guide  rail,  thereby 

35  stretching  the  spring,  which  in  turn  acts  to  hold  the 
leader  at  the  limit  position  under  pressure. 

On  the  other  hand,  a  swing  idler  mechanism  is 
mounted  on  the  reel  chassis  for  driving  the  pair  of  reel 
supports.  The  rotation  of  a  capstan  motor  is  transmit- 

40  ted  to  either  one  of  the  reel  supports  through  the 
swing  idler. 

Unexamined  Japanese  Patent  Publication  SHO. 
61-145756  discloses  a  VTR  including  a  cassette  hold- 
er  assembly  which  comprises  a  cassette  holder 

45  biased  upward  by  springs  and  liftably  supported  on  a 
reel  chassis  by  a  holder  lift  mechanism  comprising 
link  means. 

The  link  means  includes  a  cam  follower  in  en- 
gagement  with  a  cam  face  on  the  main  chassis.  With 

so  the  movement  of  the  cam  follower  by  the  cam  face, 
the  cassette  holder  is  held  in  its  lowered  position  on 
the  reel  chassis  against  the  action  of  the  springs  dur- 
ing  the  movement  of  the  reel  chassis  but  is  freed  from 
the  restraint  and  raised  by  the  springs  when  the  reel 

55  chassis  has  advanced  to  a  limit  position  the  greatest 
distance  away  from  the  head  cylinder. 

However,  the  conventional  VTRs  described 
above  have  the  following  problems. 
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Conventionally  it  is  necessary  to  provide  be- 
tween  the  loading  motor  and  the  pinch  roller  pressing 
mechanism  a  face  cam  of  great  lift  for  moving  the 
pinch  roller  along  the  entire  path  of  its  movement, 
whereas  the  provision  of  the  face  cam  makes  the  VTR 
large-sized  and  entails  another  problem  in  that  the 
friction  occurring  at  the  cam  face  increases  the  power 
required  for  pressing  the  pinch  roller. 

With  the  conventional  cassette  holder  assembly, 
the  cam  face  included  therein  needs  to  be  formed 
over  a  large  distance  along  the  main  chassis  in  accor- 
dance  with  the  distance  of  movement  of  the  reel  chas- 
sis.  This  similarly  entails  the  problem  of  making  the 
VTR  large-sized  and  necessitating  increased  power 
for  driving  the  reel  chassis. 

The  load  on  the  motor  for  driving  the  conventional 
tape  loading  mechanism  is  low  while  moving  the  tape 
leaders  but  suddenly  increases  when  subsequently 
stretching  the  spring  in  the  connecting  means  for 
holding  each  leader  at  the  limit  position  under  pres- 
sure.  Accordingly,  the  motor  must  be  of  large  capacity 
to  realize  the  operation  during  a  short  period  at  the  fi- 
nal  stage  of  tape  loading.  Consequently,  there  is  the 
problem  that  the  motor  needs  to  be  large-sized  and 
requires  an  increased  drive  voltage. 

With  the  conventional  VTR,  the  swing  idler  is  free 
to  swing  and  unstable  in  position  while  the  capstan 
motor  is  at  a  stop,  so  that  in  actuality,  the  idler  is  gen- 
erally  engaged  with  either  one  of  the  reel  supports. 
Consequently,  when  the  magnetic  tape  is  withdrawn 
from  the  cassette  by  the  leaders  with  the  movement 
of  the  reel  chassis,  the  pull  on  the  tape  exerts  a  torque 
on  the  reel  supports,  causing  the  swing  idler  in  en- 
gagement  with  one  of  the  reel  supports  to  engage 
therewith  to  a  greater  extent  to  brake  the  reel  support 
against  rotation.  As  a  result,  the  tape  is  paid  off  from 
the  other  reel  support  only. 

Especially  with  recording-reproduction  systems 
of  greatly  reduced  size  such  as  8-mm  VTRs,  the  mag- 
netic  tape  is  wound  around  the  head  cylinder  through 
a  large  angle  so  that  the  friction  between  the  head  cy- 
linder  and  the  magnetic  tape  is  great.  If  the  tape  is 
paid  off  from  only  one  of  the  reel  supports  for  tape 
loading  as  stated  above,  the  friction  is  likely  to  cause 
damage  to  the  tape. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide  a 
drive  mechanism  for  recording-reproduction  systems 
of  the  type  described  above  which  comprises  a  power 
shaft  supported  on  the  main  chassis  rotatably  and  ax- 
ially  movably,  the  power  shaft  being  adapted  to  drive 
the  reel  chassis  with  its  rotation  and  to  operate  a 
pinch  roller  pressing  mechanism  ora  holder  unlocking 
mechanism  with  the  axial  movement  thereof  so  as  to 
eliminate  the  need  to  use  a  conventional  large  cam 
mechanism  and  also  to  provide  a  pinch  roller  pressing 

mechanism  for  use  in  systems  of  the  type  described 
which  is  adapted  to  move  the  pinch  roller  to  a  position 
close  to  the  capstan  with  the  movement  of  the  reel 
chassis  and  to  thereafter  press  the  pinch  roller 

5  against  the  capstan  by  a  reciprocating  drive  mecha- 
nism  on  the  main  chassis  without  using  the  large  cam 
mechanism  conventionally  employed. 

Another  object  of  the  invention  is  provided  a  lead- 
er  drive  gear  mechanism  for  use  in  systems  of  the 

10  type  described  which  is  adapted  to  transmit  an  in- 
creased  torque  from  the  loading  motor  to  the  tape 
loading  mechanism  in  accordance  with  an  increase  in 
the  load  resulting  from  tape  loading  so  that  the  load- 
ing  motor  can  be  of  reduced  capacity. 

15  Still  another  object  of  the  invention  is  to  provide 
a  swing  idler  control  mechanism  for  use  in  systems  of 
the  type  described  which  is  adapted  to  hold  the  swing 
idler  in  a  neutral  position  out  of  operative  connection 
with  either  of  the  reel  supports  during  the  loading  of 

20  the  reel  chassis  and  to  release  the  idler  from  the  neu- 
tral  position  on  completion  of  the  loading  to  permit  the 
idler  to  swing  in  the  usual  manner  so  that  the  magnet- 
ic  tape  can  be  loaded  in  place  free  of  the  damage 
thereto  that  would  occur  in  the  conventional  system. 

25  The  signal  recording-reproduction  system  of  the 
present  invention  comprises  a  power  shaft  drivingly 
rotatable  by  a  loading  motor  and  supported  on  a  main 
chassis  rotatably  and  axially  movably,  a  mode  lever 
mounted  on  the  main  chassis  and  pivotally  movable 

30  with  the  axial  movement  of  the  power  shaft,  and  a 
worm  fixed  to  the  power  shaft  and  always  meshing 
with  a  rack  mounted  on  a  reel  chassis. 

A  pinch  roller  pressing  mechanism  is  disposed  on 
the  reel  chassis  for  moving  a  pinch  roller  to  a  position 

35  close  to  a  capstan  on  the  main  chassis  in  operative 
relation  with  the  retraction  of  the  reel  chassis  toward 
a  head  cylinder. 

A  mechanism  for  restraining  the  mode  lever  from 
pivotal  movement  during  the  movement  of  the  reel 

40  chassis  is  provided  between  the  mode  lever  and  the 
reel  chassis. 

The  mode  lever  remains  out  of  engagement  with 
the  pinch  roller  pressing  mechanism  during  the  re- 
traction  of  the  reel  chassis  but  comes  into  engage- 

rs  ment  with  the  pressing  mechanism  upon  the  reel 
chassis  reaching  the  limit  position  of  retraction  to- 
ward  the  head  cylinder,  whereupon  the  mode  lever 
pivotally  moves  to  press  the  pinch  roller  against  the 
capstan. 

so  Acassette  holder  is  liftably  supported  on  the  reel 
chassis  and  biased  in  the  lifting  direction.  A  holder 
lock  mechanism  is  mounted  on  the  reel  chassis  for 
locking  the  cassette  holder  in  its  lowered  position. 
The  holder  lock  mechanism  has  coupled  thereto  an 

55  unlocking  mechanism  operable  with  the  axial  move- 
ment  of  the  power  shaft. 

When  the  reel  chassis  is  reciprocatingly  moved, 
the  mode  lever  is  prevented  from  pivotal  movement, 

3 
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so  that  the  power  shaft  coupled  to  the  mode  lever  is 
not  movable  axially  thereof  but  is  only  rotatable.  The 
rotation  of  the  shaft  is  converted  to  a  linear  motion  by 
the  worm  and  the  rack  to  thereby  drive  the  reel  chas- 
sis. 

Upon  the  reel  chassis  reaching  the  limit  position 
of  its  movement  toward  the  head  cylinder,  the  mode 
lever  is  allowed  to  move  pivotally  and  comes  into  en- 
gagement  with  the  pinch  roller  pressing  mechanism. 

In  this  state,  the  reel  chassis  is  no  longer  movable 
toward  the  head  cylinder,  so  that  the  worm  is  subject- 
ed  to  an  axial  reaction  by  the  locked  rack,  whereby  the 
power  shaft  is  moved  away  from  the  head  cylinder. 

This  movement  of  the  power  shaft  pivotally 
moves  the  mode  lever,  pressing  the  pinch  roller 
against  the  capstan. 

On  the  other  hand,  when  the  reel  chassis  is  driven 
in  a  direction  away  from  the  head  cylinder  and  reach- 
es  the  other  limit  position  of  its  movement,  the  mode 
lever  is  allowed  to  move  pivotally. 

In  this  state,  the  reel  chassis  is  no  longer  movable 
away  from  the  head  cylinder,  with  the  result  that  the 
worm  is  subjected  to  an  axial  reaction  by  the  locked 
rack,  whereby  the  power  shaft  is  moved  toward  the 
head  cylinder. 

Consequently,  the  movement  of  the  power  shaft 
operates  the  mechanism  for  unlocking  the  cassette 
holder,  which  in  turn  is  lifted  by  a  spring  action. 

With  the  above  signal  recording-reproduction 
system,  the  axial  movement  of  the  power  shaft  con- 
stituting  the  drive  mechanism  for  the  reel  chassis 
presses  the  pinch  roller  against  the  capstan  or  unlock 
the  cassette  holder,  thus  eliminating  the  need  for  the 
cam  mechanism  conventionally  used.  This  makes  the 
system  compact  and  achieves  a  reduction  in  the  pow- 
erfor  pressing  the  pinch  roller  as  well  as  for  driving  the 
reel  chassis. 

With  the  pinch  roller  pressing  mechanism  of  the 
present  invention,  the  reel  chassis  has  lever  means 
carrying  the  pinch  roller  and  pivotally  movably  mount- 
ed  thereon,  and  a  slider  reciprocatingly  movably  sup- 
ported  thereon  and  connected  to  a  first  movable  end 
of  the  lever  means.  A  cam  follower  projecting  from  a 
second  movable  end  of  the  lever  means  is  engaged 
in  a  cam  groove  formed  on  the  main  chassis. 

A  reciprocating  drive  mechanism  mounted  on  the 
main  chassis  and  the  slider  are  respectively  provided 
with  an  engaging  portion  and  an  engageable  portion 
opposed  to  and  engageable  with  each  other. 

The  cam  groove  is  defined  by  a  slanting  drive 
face  for  moving  the  pinch  roller  from  a  position  close 
to  one  of  a  pair  of  reel  supports  to  the  above- 
mentioned  position  close  to  the  capstan  during  the 
movement  of  the  reel  chassis  from  a  first  limit  position 
the  greatest  distance  away  from  the  head  cylinder  to 
a  second  limit  position  close  to  the  head  cylinder.  The 
cam  groove  is  further  defined  by  a  release  face  for  re- 
leasing  the  cam  follower  from  restraint  upon  the  reel 

chassis  reaching  the  second  limit  position. 
The  engaging  portion  of  the  reciprocating  drive 

mechanism  engages  with  the  engageable  portion  of 
the  slider  upon  the  reel  chassis  reaching  the  second 

5  limit  position  to  press  the  pinch  roller  against  the  cap- 
stan  by  the  operation  of  the  reciprocating  drive  mech- 
anism. 

With  the  pinch  roller  pressing  mechanism,  the 
pinch  roller  is  moved  to  the  position  close  to  the  cap- 

10  stan  in  operative  relation  with  the  movement  of  the 
reel  chassis  and  is  thereafter  pressed  against  the 
capstan  by  the  direct  operation  of  the  reciprocating 
drive  mechanism  on  the  main  chassis.  This  elimin- 
ates  the  need  for  the  conventional  large  face  cam  and 

15  serves  to  make  the  system  small-sized. 
Further  according  to  the  present  invention,  a  pair 

of  tape  leaders  are  driven  by  a  gear  assembly  which 
comprises  a  drive  wheel  and  driven  wheel  mounted 
on  the  main  chassis.  These  wheels  provide  an  inter- 

20  mittent  rotation  mechanism  and  are  positioned  be- 
tween  a  tape  loading  mechanism  and  the  loading  mo- 
tor  for  reciprocatingly  driving  the  reel  chassis  and 
driving  the  pinch  roller  into  pressing  contact  with  the 
capstan. 

25  The  drive  wheel  and  the  driven  wheel  are  formed 
with  respective  gear  portions  meshable  with  each 
other  for  transmitting  rotation  during  the  movement  of 
the  reel  chassis  from  the  first  limit  position  to  the  sec- 
ond  limit  position,  and  with  respective  toothless  por- 

30  tions  engageable  with  each  other  for  blocking  the 
transmission  of  rotation  while  the  pinch  roller  is  being 
driven  for  the  pressing  contact. 

The  gear  portion  of  at  least  one  of  the  drive  wheel 
and  the  driven  wheel  is  formed,  on  the  last  tooth  face 

35  extending  into  the  toothless  portion,  with  a  pressing 
face  having  a  tooth  profile  of  lower  angular  velocity 
ratio  than  the  other  tooth  faces  so  that  the  torque 
transmitted  during  the  engagement  of  the  pressing 
face  with  the  other  wheel  deforms  spring  means  pro- 

40  vided  in  the  tape  loading  mechanism  to  hold  the  tape 
leaders  at  respective  tape  withdrawal  completed  pos- 
itions  by  the  elastic  force  of  the  spring  means. 

While  the  reel  chassis  is  driven  by  the  loading 
motor  from  the  first  limit  position  to  the  second  limit 

45  position,  the  drive  wheel  and  the  driven  wheel  mesh 
with  each  other  at  the  gear  portions  to  transmit  the  ro- 
tation  of  the  loading  motor  to  the  tape  loading  mech- 
anism  through  these  wheels,  whereby  the  leaders  are 
brought  to  their  respective  limit  positions  of  move- 

so  ment  while  withdrawing  the  magnetic  tape  from  the 
cassette. 

When  the  leaders  reach  the  limit  positions,  the 
pressing  face  on  the  last  gear  of  the  gear  portion  is  in 
engagement  with  the  other  gear  portion.  When  the  ro- 

55  tation  of  the  loading  motor  is  transmitted  to  the  tape 
loading  mechanism  in  this  state,  the  reduction  in  the 
angular  velocity  ratio  from  the  drive  gear  to  the  driven 
gear  results  in  an  increase  in  the  torque  transmitted 
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to  the  tape  loading  mechanism  for  the  increased  tor- 
que  to  deform  the  spring  means.  Consequently,  the 
leaders  are  held  in  the  respective  tape  withdrawal 
completed  positions  by  being  biased  by  the  spring 
means.  5 

With  the  tape  leader  drive  gear  assembly  descri- 
bed  above,  an  increased  torque  is  transmitted  in  ac- 
cordance  with  an  increased  load  for  pressing  the  lead- 
ers  in  the  withdrawal  completed  positions  as  stated 
above.  Accordingly,  the  loading  motor  need  not  be  of  10 
an  increased  capacity. 

To  provide  a  swing  idler  control  assembly,  the 
main  chassis  has  mounted  thereon  a  swing  idler  cou- 
pled  to  a  capstan  motor,  a  restraining  plate  movable 
toward  or  away  from  the  swing  idler,  and  a  restraining  15 
plate  drive  mechanism  for  moving  the  restraining 
plate  away  from  the  swing  idler  with  the  movement  of 
the  pinch  roller  for  the  pressing  contact. 

The  reel  chassis  has  mounted  thereon  a  pair  of 
power  transmissions  which  are  positioned  between  20 
the  swing  idler  and  the  respective  reel  supports  when 
the  reel  chassis  has  reached  the  limit  position  toward 
the  head  cylinder. 

The  restraining  plate  is  so  positioned  as  to  con- 
tact  the  swing  idler  in  a  neutral  position  in  engage-  25 
ment  with  neither  of  the  power  transmissions  during 
the  movement  of  reel  chassis  toward  the  head  cylin- 
der.  The  restraining  plate  is  moved  out  of  the  path  of 
swing  of  the  swing  idler  by  the  operation  of  the  re- 
straining  plate  drive  mechanism  while  the  reel  chas-  30 
sis  is  at  rest  in  the  limit  position  toward  the  head  cy- 
linder. 

During  the  loading  of  the  reel  chassis,  the  re- 
straining  plate  has  advanced  into  the  path  of  swing  of 
the  idler.  The  idler  is  pressed  into  contact  with  the  re-  35 
straining  plate  at  this  time  by  rotating  the  capstan  mo- 
tor  in  one  direction  and  is  thereby  held  in  the  neutral 
position. 

When  the  pinch  roller  pressing  mechanism  oper- 
ates  after  the  reel  chassis  has  been  loaded  in  place,  40 
the  restraining  plate  is  driven  in  a  direction  away  from 
the  idler  by  the  plate  drive  mechanism,  consequently 
permitting  the  idler  to  swing  in  either  direction. 

During  the  loading  of  the  reel  chassis,  the  swing 
idler  control  assembly  described  above  renders  the  45 
two  reel  supports  free  to  rotate,  permitting  the  tape 
to  be  paid  off  from  the  two  reels.  This  precludes  the 
damage  to  the  tape  that  would  otherwise  occur  owing 
to  the  friction  between  the  tape  and  head  cylinder. 

50 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  view  showing  a  VTR  embodying 
the  invention  in  an  eject  mode; 
Fig.  2  is  a  right  side  elevation  of  the  same;  55 
Fig.  3  is  a  right  side  elevation  showing  the  same 
in  a  standby  mode; 
Fig.  4  is  a  right  side  elevation  of  the  same  in  a  play 

mode; 
Fig.  5  is  a  plan  view  showing  the  main  mecha- 
nisms  of  the  VTR  in  the  standby  mode; 
Fig.  6  is  a  plan  view  of  the  same  in  a  ready  mode; 
Fig.  7  is  a  plan  view  of  the  same  in  the  play  mode; 
Fig.  8  is  a  perspective  view  of  the  VTR  in  the  play 
mode: 
Fig.  9  is  a  perspective  view  of  the  same  in  the 
eject  mode; 
Fig.  10  is  a  partly  exploded  perspective  view 
showing  mechanisms  on  a  main  chassis; 
Fig.  11  is  a  partly  exploded  perspective  view  of  a 
cylinder  unit; 
Fig.  12  is  a  partly  exploded  perspective  view  of  a 
gear  mechanism  to  be  driven  by  a  loading  motor; 
Fig.  13  is  a  perspective  view  of  a  swing  idler  and 
a  restraining  plate; 
Fig.  14  is  a  front  view  of  a  fourth  gear; 
Fig.  15  is  a  perspective  view  of  a  power  shaft  and 
a  mode  lever; 
Fig.  16  is  an  exploded  perspective  view  showing 
mechanisms  on  a  reel  chassis; 
Fig.  1  7  is  an  exploded  perspective  view  of  a  cas- 
sette  holder  and  a  holder  lift  mechanism; 
Fig.  18  is  a  plan  view  of  the  mechanisms  on  the 
main  chassis; 
Fig.  19  is  a  rear  view  of  the  mechanisms  on  the 
reel  chassis; 
Fig.  20  is  a  plan  view  showing  the  power  shaft 
and  the  mechanism  coupled  thereto,  as  seen  in 
the  standby  mode; 
Fig.  21  is  a  plan  view  of  the  same  in  the  ready 
mode; 
Fig.  22  is  a  plan  view  of  the  same  in  the  play 
mode; 
Fig.  23  is  a  plan  view  of  the  same  in  the  eject 
mode; 
Fig.  24  is  an  enlarged  plan  view  showing  a  press- 
ing  face  of  a  first  gear  in  engagement  with  a  sec- 
ond  gear; 
Fig.  25  is  a  plan  view  showing  a  pinch  roller  press- 
ing  mechanism  in  the  standby  mode; 
Fig.  26  is  a  plan  view  of  the  same  in  the  ready 
mode; 
Fig.  27  is  a  plan  view  of  the  same  in  the  play 
mode; 
Fig.  28  is  a  plan  view  of  a  reel  support  drive  mech- 
anism  in  the  standby  mode; 
Fig.  29  is  a  plan  view  showing  the  same  during 
loading  operation; 
Fig.  30  is  a  plan  view  showing  the  reel  support 
drive  mechanism  and  a  back  tension  lever  mech- 
anism  during  usual  playback  operation  in  the  play 
mode; 
Fig.  31  is  a  plan  view  of  the  same  in  the  play  mode 
during  reverse  playback; 
Fig.  32  is  a  left  side  elevation  of  a  holder  lock 
mechanism  in  the  standby  mode; 
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Fig.  33  is  a  leftside  elevation  of  the  same  to  show 
an  unlocking  operation; 
Fig.  34  is  a  left  side  elevation  of  the  same  in  the 
eject  mode; 
Fig.  35  is  a  block  diagram  showing  a  circuit  for 
controlling  a  capstan  motor  and  the  loading  mo- 
tor; 
Figs.  36  (a),  (b),  (c),  (d)  and  (e)  show  control  sig- 
nals  for  an  unloading  operation  for  the  illustration 
of  timing; 
Figs.  36A  (a)  and  (b)  are  waveform  diagrams  of 
loading  motor  drive  voltage; 
Figs.  37  (a),  (b)  and  (c)  are  timing  charts  for  illus- 
trating  a  tape  handling  process  when  the  cylinder 
is  to  be  stopped; 
Fig.  38  is  a  flow  chart  showing  a  tape  slack  treat- 
ing  process; 
Fig.  39  is  a  flow  chart  illustrating  a  tape  winding 
process  for  unloading; 
Fig.  40  is  a  flow  chart  illustrating  tape  end  han- 
dling  process;  and 
Figs.  41  and  42  are  side  elevations  illustrating  the 
operation  of  a  conventional  system. 

DETAILED  DESCRIPTION  OF  EMBODIMENT 

The  present  invention  will  be  described  below  in 
detail  with  reference  to  the  illustrated  embodiment, 
i.e.,  8-mm  VTR. 

Overall  Construction 

With  reference  to  Figs.  1  to  4,  8  and  9,  the  illu- 
strated  VTR  comprises  a  main  chassis  1  provided 
with  a  head  cylinder  1  1  ,  and  a  reel  chassis  2  provided 
with  a  supply  reel  support  21  and  a  take-up  reel  sup- 
port  22,  mounted  on  the  main  chassis  2  and  slidable 
toward  or  away  from  the  head  cylinder  1  1  .  A  cassette 
holder  20  is  supported  by  a  holder  lift  mechanism  120 
on  the  reel  chassis  2  upwardly  and  downwardly  mov- 
ably. 

Figs.  1  ,  2  and  9  show  the  VTR  in  an  eject  mode 
wherein  the  reel  chassis  2  has  been  projected  out- 
ward  from  the  main  chassis  1  to  the  greatest  extent 
away  from  the  head  cylinder  11,  with  the  cassette 
holder  20  raised  from  the  reel  chassis  2.  In  this  state, 
a  tape  cassette  1  50  is  placed  into  the  cassette  holder 
20  through  a  cassette  inlet  10. 

Fig.  3  shows  the  cassette  holder  20  as  depressed 
from  its  position  in  the  eject  mode  and  locked  to  the 
reel  chassis  2.  In  this  state,  i.e.,  a  standby  mode,  the 
recorder  has  a  depthwise  length  of  103  mm. 

Figs.  4  and  8  show  the  reel  chassis  2  as  retracted 
from  its  position  in  the  standby  mode  toward  the  head 
cylinder  11,  with  a  tape  loading  mechanism,  pinch  roll- 
er  pressing  mechanism,  etc.  brought  into  operation 
with  this  movement  as  will  be  described  later.  The  dis- 
tance  D  the  reel  chassis  2  is  retracted  from  the  stand- 

by-mode  position  is  1  6  mm.  With  the  reel  chassis  thus 
retracted,  the  recorder  has  a  minimum  depthwise 
length  L2of  87  mm,  a  width  W  of  109  mm  and  a  height 
H  of  32  mm. 

5 
Chassis  Drive  Mechanism  3 

The  main  chassis  1  is  rectangular  as  seen  in  Figs. 
1  0  and  1  8.  The  reel  chassis  2  is  greatly  cut  out  as  in- 

10  dicated  at  23  at  the  central  portion  of  its  rear  end  to 
avoid  contact  with  the  head  cylinder  11  as  seen  in 
Figs.  16  and  19. 

The  main  chassis  1  is  provided  at  its  opposite 
sides  with  a  pair  of  guide  shafts  14,  15  in  parallel  to 

15  each  other  as  shown  in  Figs.  10  and  18.  The  reel 
chassis  2  has  a  pair  of  slide  members  24,  25  at  its  re- 
spective  sides  as  shown  in  Figs.  1  7  and  1  9.  The  guide 
shafts  14,  15  are  slidably  fitted  in  the  respective  slide 
members  24,  25  as  shown  in  Figs.  1  to  4,  whereby  the 

20  reel  chassis  2  on  the  main  chassis  1  is  guided  for 
movement  and  restrained  from  moving  beyond  a  spe- 
cified  distance. 

With  reference  to  Figs.  12,  15  and  18,  a  loading 
motor  31  mounted  on  the  main  chassis  1  has  an  out- 

25  put  shaft  carrying  a  drive  worm  32.  A  power  shaft  34 
extending  in  the  direction  of  movement  of  the  reel 
chassis  is  supported  at  its  opposite  ends  by  bearing 
members  37,  38  on  the  main  chassis  1  rotatably  and 
axially  movably. 

30  Fixedly  mounted  on  the  power  shaft  34  are  a  hel- 
ical  gear  33  meshing  with  the  worm  32  and  disposed 
close  to  the  bearing  member  37  adjacent  the  motor 
31  ,  and  a  worm  35  disposed  close  to  the  other  bearing 
member  38.  Af  lange  39  is  secured  to  an  intermediate 

35  portion  of  the  powershaft  34  between  the  helical  gear 
33  and  the  worm  35.  A  drive  piece  141  providing  the 
holder  unlocking  mechanism  to  be  described  later  is 
slidably  fitted  around  the  power  shaft  34  on  one  side 
of  the  flange  39  closer  to  the  helical  gear  33.  A  pair  of 

40  flanges  34a,  34b  arranged  at  a  spacing  are  secured 
to  the  end  of  the  power  shaft  34  close  to  the  worm  35. 
Between  these  flanges,  the  mode  Iever4  to  be  descri- 
bed  later  is  engaged  with  the  shaft  34. 

Referring  to  Figs.  16  and  19,  a  rack  36  facing  the 
45  cutout  23  and  extending  along  the  direction  of  move- 

ment  of  the  reel  chassis  2  is  fixed  to  the  reel  chassis 
and  is  in  mesh  with  the  worm  35  at  all  times. 

Accordingly,  when  the  helical  gear  33  is  driven  by 
the  loading  motor  31  to  rotate  the  power  shaft  34  in 

so  the  direction  of  arrow  shown  in  Fig.  20,  the  worm  35 
drives  the  rack  36,  retracting  the  reel  chassis  2  toward 
the  main  chassis  1,  whereas  if  the  loading  motor  31 
is  rotated  reversely,  the  reel  chassis  2  moves  away 
from  the  main  chassis  1. 

55  A  first  sensor  switch  1  30  is  mounted  on  the  main 
chassis  1  and  opposed  to  a  front  end  portion  2a  of  the 
reel  chassis  2  at  the  left  side  thereof.  Upon  the  reel 
chassis  2  reaching  its  retracted  limit  position  as  seen 
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in  Fig.  21,  the  front  end  portion  2a  actuates  the  first 
sensor  switch  1  30,  whereby  the  completion  of  loading 
operation  of  the  reel  chassis  2  is  detected. 

During  the  travel  of  the  reel  chassis  2,  the  power 
shaft  34  is  subjected  to  a  thrust  load,  whereas  a  roller 
44  provided  on  the  mode  lever  4  as  will  be  described 
later  engages  in  a  straight  portion  45a  of  a  guide 
channel  45  on  the  reel  chassis  2.  This  prevents  the  ro- 
tation  of  the  mode  lever  4,  thereby  precluding  the 
power  shaft  34  from  moving  axially  thereof  (see  Fig. 
21). 

Tape  Loading  Mechanism  5 

With  reference  to  Fig.  10,  a  cylinder  unit  16  pro- 
vided  on  the  inner  central  portion  of  the  main  chassis 
1  comprises  the  head  cylinder  11  having  a  rotary  mag- 
netic  head,  a  capstan  12,  a  capstan  motor  1  3  for  driv- 
ing  the  capstan,  and  a  tape  loading  mechanism  5  for 
winding  the  magnetic  tape  around  the  head  cylinder 
11. 

The  tape  loading  mechanism  5  comprises  two 
ring  gears  6,  61  arranged  concentrically  one  above 
the  other  at  two  levels  around  a  cylinder  base  16a 
having  the  head  cylinder  fixedly  mounted  thereon  as 
seen  in  Fig.  11.  The  ring  gears  6,  61  are  rotatably  sup- 
ported  by  a  plurality  of  support  rollers  64. 

Fixedly  provided  above  the  ring  gears  6,  61  are 
arcuate  guide  rails  57,  58  extending  around  the  head 
cylinder  11  and  formed  with  guide  grooves  59,  60,  re- 
spectively.  Asupply  Ieader51  and  atake-up  leader  54 
including  respective  pairs  of  tape  guides  52,  53  and 
55,  56  are  slidably  fitted  in  the  guide  grooves  59,  60, 
respectively. 

The  supply  leader  51  and  the  take-up  leader  54 
are  connected  to  the  upper  and  lower  ring  gears  6,61 
by  connectors  62,  63  shown  in  Fig.  11,  respectively. 
Consequently,  the  ring  gears  6,  61  ,  when  rotating  in 
directions  opposite  to  each  other,  move  the  leaders 
51,  54  forward  or  rearward  along  the  guide  rails  57, 
58. 

As  seen  in  Figs.  12  and  20,  the  ring  gears  6,  61 
are  coupled  to  the  worm  35  through  a  gear  mecha- 
nism  7.  The  gear  mechanism  7  comprises  first,  sec- 
ond,  third,  fourth  and  fifth  gears  71  ,  74,  77,  78,  79  ar- 
ranged  away  from  the  worm  35  toward  the  ring  gears 
6,61. 

Each  of  these  gears  has  upper  and  lower  two 
gear  portions.  With  the  first  to  third  gears  71  ,  74,  77, 
the  upper  gear  portion  and  the  lower  gear  portion  ro- 
tate  together,  whereas  in  the  case  of  the  fourth  gear 
78  and  the  fifth  gear  79,  the  upper  gear  portion  78a 
(79a)  and  the  lower  gear  portion  78b  (79b)  are  con- 
centrically  supported  so  as  to  rotate  independently  of 
each  other  and  are  connected  to  each  other  by  a  tor- 
sion  spring  78c  (79c). 

The  lower  gear  portion  72  of  the  fist  gear  71  is  a 
worm  wheel  meshing  with  the  worm  35,  and  the  upper 

gear  portion  73  thereof  is  in  mesh  with  the  lower  gear 
portion  75  of  the  second  gear  74.  The  upper  gear  por- 
tion  76  of  the  second  gear  74  is  in  mesh  with  the  upper 
gear  portion  77a  of  the  third  gear  77,  and  the  lower 

5  gear  portion  77b  of  the  third  gear  77  is  in  mesh  with 
the  lower  gear  portion  78a  of  the  fourth  gear  78.  The 
upper  gear  portion  78b  of  the  fourth  gear  78  is  in  mesh 
with  the  upper  gear  portion  79a  of  the  fifth  gear  79 
and  with  the  upper  ring  gear  6.  The  lower  gear  portion 

10  79b  of  the  fifth  gear  79  is  in  mesh  with  the  lower  ring 
gear  61. 

With  reference  to  Fig.  20,  the  first  gear  upper  por- 
tion  73  and  the  second  gear  lower  portion  75  meshing 
therewith  are  each  toothed  locally  along  the  outer  per- 

is  iphery.  The  upper  gear  portion  73  is  formed  with  an 
outwardly  curved  circular-arc  face  73a  along  part  of 
the  addendum  circle  of  the  gear  73.  The  lower  gear 
portion  75  is  partly  formed  with  a  recessed  circular- 
arc  face  75a  having  substantially  the  same  curvature 

20  as  the  circular-arc  face  73a.  These  circular-arc  faces 
73a,  75a  come  into  engagement  with  each  other  on 
completion  of  loading  of  the  reel  chassis  2  as  seen  in 
Fig.  21,  thus  providing  an  intermittent  rotation  mech- 
anism. 

25  With  reference  to  Fig.  24,  the  rising  face  of  the  up- 
per  gear  portion  73  extending  from  the  bottom  of  the 
space  defining  the  last  tooth  73c  into  the  outwardly 
curved  circular-arc  face  73a  provides  a  pressing  face 
73b  inclined  toward  the  face  73a  beyond  the  usual 

30  tooth  contour  indicated  in  a  broken  line,  e.g.  an  invo- 
lute.  Accordingly,  when  the  pressing  face  73b  of  the 
upper  gear  portion  73  pushes  the  last  tooth  75a  of  the 
second  gear  lower  portion  75  to  eventually  rotate  the 
second  gear  74  through  a  small  angle  immediately 

35  before  the  completion  of  meshing  between  the  upper 
gear  portion  73  and  the  lower  gear  portion  75,  a  com- 
mon  normal  of  the  two  gear  faces  through  the  point 
of  contact  therebetween  intersects  a  line  through  the 
centers  of  rotation  of  the  two  gears  at  a  position  which 

40  is  closer  to  the  first  gear  71  than  when  usual  two  gear 
teeth  mesh  with  each  other.  Consequently,  the  angu- 
lar  velocity  ratio  of  the  second  gear  74  to  the  first  gear 
71  is  lower  than  when  the  usual  two  gear  teeth  mesh 
with  each  other.  This  gives  an  increased  torque  to  the 

45  second  gear  74. 
It  is  desired  that  the  last  tooth  of  the  lower  gear 

portion  75  of  the  second  gear  74  have  a  profile  in  con- 
formity  with  the  pressing  face  73b. 

When  the  first  gear  71  rotates  clockwise  in  the 
so  standby  mode  of  Fig.  20,  the  upper  ring  gear  6  is  ro- 

tated  clockwise  through  the  second  to  third  gears  74, 
77,  78,  thereby  moving  the  supply  leader  51  clock- 
wise.  On  the  other  hand,  the  fifth  gear  79  drives  the 
lower  ring  gear  61  counterclockwise,  thereby  moving 

55  the  take-up  leader  54  counterclockwise. 
As  a  result,  the  supply  leader  51  and  the  take-up 

leader  54  positioned  inside  the  magnetic  tape  151  of 
the  cassette  150  in  the  standby  mode  shown  in  Fig. 
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5  move  along  the  guide  rails  57,  58,  withdrawing  the 
tape  from  the  cassette.  While  moving  away  from  the 
cassette,  the  two  leaders  are  thereafter  held  at  their 
limit  positions  shown  in  Fig.  6  by  coming  into  contact 
with  respective  stoppers  57a,  58a  integral  with  the 
guide  rail  ends  (Fig.  11),  consequently  winding  the 
magnetic  tape  151  around  the  periphery  of  the  head 
cylinder  11  through  a  predetermined  angle  (270  de- 
grees),  whereby  the  tape  is  completely  loaded  in 
place. 

When  the  two  leaders  51  ,  54  are  brought  into  con- 
tact  with  the  stoppers,  the  first  gear  71  and  the  sec- 
ond  gear  74  meshing  with  each  other  are  in  the  state 
shown  in  Fig.  24.  The  loading  motor  31  further  rotates 
from  this  state,  thereby  bringing  the  pressing  face  73b 
of  the  upper  gear  portion  73  of  the  first  gear  71  into 
pressing  contact  with  the  lower  gear  portion  75  of  the 
second  gear  74  and  giving  an  increased  torque  to  the 
second  gear  74  as  already  stated.  The  increased  tor- 
que  further  operates  the  gear  mechanism  7  to  there- 
by  elastically  deform  the  torsion  springs  78c,  79c 
shown  in  Fig.  14.  The  elastic  force  biases  the  upper 
gear  portion  78b  of  the  fourth  gear  78  and  the  lower 
gear  portion  79b  of  the  fifth  gear  79  into  rotation, 
whereby  the  supply  and  take-up  leaders  51,  54  are 
pressed  against  the  respective  stoppers  57a,  58a. 

Even  if  the  first  gear  71  further  rotates  clockwise 
from  the  above  state,  the  outwardly  curved  circular- 
arc  face  73a  of  the  first  gear  upper  portion  73  comes 
into  engagement  with  the  recessed  circular-arc  face 
75a  of  the  second  gear  lower  portion  75,  so  that  the 
first  gear  71  idly  rotates  without  transmitting  torque  to 
the  second  gear  74  and  the  subsequent  gears.  At  this 
time,  the  reaction  of  the  torsion  spring  79c  acts  to  ro- 
tate  the  second  gear  74  clockwise,  but  the  second 
gear  74  will  not  rotate  since  the  circular-arc  faces  73a 
and  75a  are  in  engagement  with  each  other. 

One  of  the  important  operations  of  the  tape  load- 
ing  mechanism  5  described  is  that  the  worm  35  can 
be  drivingly  rotated  by  the  loading  motor  31  after  the 
tape  has  been  completely  loaded  in  place  while  the 
leaders  51  ,  54  are  being  held  in  their  limit  positions  on 
the  respective  guide  rails  with  the  circular-arc  face  of 
the  first  gear  71  in  engagement  with  the  circular-arc 
face  of  the  second  gear  74.  This  makes  it  possible  to 
convert  the  rotation  of  the  worm  35  to  an  axial  move- 
ment  of  the  power  shaft  34  to  effect  the  operation  of 
a  pinch  roller  pressing  mechanism  8  as  will  be  descri- 
bed  below. 

Pinch  Roller  Pressing  Mechanism  8 

With  reference  to  Figs.  16  and  25  to  27,  a  pinch 
roller  lever  82  carrying  a  pinch  roller  81,  and  a  drive 
lever  83  are  supported  on  the  same  pivot  on  the  reel 
chassis  2  at  the  right  side  thereof  and  are  rotatable  in- 
dependently  of  each  other.  A  spring  85  is  connected 
between  the  two  levers  82,  83. 

The  pinch  roller  81  is  provided  upright  on  a  free 
end  of  the  pinch  roller  lever  82.  The  drive  lever  83  has 
a  cam  follower  84  projecting  downward  from  a  free 
end  thereof,  and  an  engaging  pin  83a  positioned 

5  close  to  the  cam  follower  84.  The  cam  follower  84  ex- 
tends  through  an  arcuate  slot  28  formed  in  the  reel 
chassis  2  and  engages  in  a  cam  groove  86  on  the 
main  chassis  1  .  The  engaging  pin  83a  is  connected  to 
one  end  of  the  slider  87  to  be  described  later. 

10  A  take-up  side  withdrawing  lever  98  is  pivoted  to 
the  reel  chassis  2  a  distance  away  from  the  pivot  for 
the  pinch  roller  lever  82  and  is  connected  to  the  lever 
82  by  a  link  80.  Projecting  upward  from  the  free  end 
of  the  withdrawing  lever  98  is  a  pin  97  for  withdrawing 

15  the  magnetic  tape  from  the  cassette  in  engagement 
therewith. 

With  reference  to  Fig.  25,  the  cam  groove  86  on 
the  main  chassis  1  is  defined  by  a  slanting  drive  face 
86a  extending  along  the  direction  of  retraction  of  the 

20  reel  chassis  2  as  inclined  toward  the  center  of  the 
main  chassis  1  ,  a  parallel  face  86b  extending  from  the 
drive  face  86a  toward  the  capstan  12  in  parallel  to  the 
retraction  direction,  and  a  release  face  86c  extending 
from  the  parallel  face  86b  as  inclined  toward  the  cen- 

25  ter  of  the  main  chassis. 
Accordingly,  in  the  course  of  the  retraction  from 

the  standby-mode  position  shown  in  Fig.  25  to  the 
loading  completed  position  (ready  mode)  shown  in 
Fig.  26,  the  cam  follower  84  is  pushed  by  the  slanting 

30  drive  face  86a  defining  the  cam  groove  86  to  move  the 
drive  lever  83  clockwise,  whereby  the  pinch  roller  lev- 
er  82  and  the  withdrawing  lever  98  are  moved  clock- 
wise. 

When  the  loading  of  the  reel  chassis  2  has  been 
35  completed,  the  pinch  roller  81  is  positioned  at  a  small 

distance  from  the  capstan  12  as  seen  in  Fig.  26.  At 
this  time,  the  cam  follower  84  is  opposed  to  the  re- 
lease  face  86c  defining  the  cam  groove  86  and  is 
freed  from  the  restraint,  rendering  the  drive  lever  83 

40  free  to  rotate  clockwise. 
Referring  to  Figs.  16  and  25,  the  above- 

mentioned  slider  87  is  supported  by  the  rear  edge  of 
the  reel  chassis  2  and  extends  along  the  cutout  23  of 
the  chassis.  The  slider  87  is  movable  relative  to  the 

45  reel  chassis  2  rightward  and  leftward  over  a  specif  ied 
distance.  The  slider  87  has  connected  to  its  right  end 
the  engaging  pin  83a  of  the  drive  lever  83  and  is  pro- 
vided  at  its  left  end  with  a  hook  88  for  engagement 
with  a  slider  drive  pin  41  on  the  mode  Iever4  to  be  de- 

50  scribed  below.  Projecting  downward  from  the  midpor- 
tion  of  the  slider  is  a  pin  89  for  driving  the  restraining 
plate  1  60  to  be  described  later. 

With  reference  Figs.  1  5,  22  and  23,  the  mode  lev- 
er  4  is  rotatably  supported  by  a  pivot  40  on  the  main 

55  chassis  1  and  has  one  free  end  toward  the  center  of 
the  main  chassis  and  carrying  the  slider  drive  pin  41 
and  the  other  free  end  which  us  bifurcated  into  a  first 
projection  42  and  a  second  projection  43  for  actuating 
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second  and  third  sensor  switches  131,  132,  respec- 
tively.  The  mode  lever  4  has  a  driven  portion  46  in  en- 
gagement  with  the  power  shaft  34  and  loosely  held 
between  the  pair  of  flanges  34a,  34b  movably  axially 
of  the  shaft  34.  A  roller  44  provided  on  the  upper  sur-  5 
face  of  the  mode  lever  4  in  the  vicinity  of  the  second 
projection  43  is  engaged  in  the  guide  channel  45  pro- 
vided  on  the  rear  surface  of  the  reel  chassis  2  as 
shown  in  Fig.  19. 

The  guide  channel  45  has  a  straight  portion  45a  10 
for  holding  the  mode  lever  4  in  a  specified  posture 
during  the  movement  of  the  reel  chassis  2,  a  first 
slanting  face  45b  for  permitting  counterclockwise  ro- 
tation  of  the  mode  lever  4  upon  the  retraction  of  the 
reel  chassis  2  to  the  loading  completed  position  15 
shown  in  Fig.  22,  and  a  second  slanting  face  45c  for 
permitting  clockwise  rotation  of  the  mode  lever  4 
when  the  reel  chassis  2  has  been  brought  to  the  eject- 
mode  position  shown  in  Fig.  23. 

When  the  power  shaft  34  is  further  rotated  in  the  20 
direction  of  arrow  by  the  operation  of  the  loading  mo- 
tor  31  with  the  reel  chassis  2  in  the  loading  completed 
position  shown  in  Fig.  21,  the  reel  chassis  2  can  no 
longer  be  retracted,  with  the  result  that  the  worm  35 
is  subjected  to  a  thrust  acting  in  the  direction  of  ejec-  25 
tion  of  the  reel  chassis  (downward  direction  in  Fig.  22) 
by  meshing  engagement  with  the  rack  36  in  a  locked 
state,  whereby  the  power  shaft  34  is  moved  in  the  di- 
rection  of  ejection.  Consequently,  the  mode  lever  4  is 
driven  counterclockwise  as  shown  in  Fig.  22.  30 

When  the  drive  lever  83  rotates  clockwise  as  al- 
ready  described  with  the  retraction  of  the  reel  chassis 
2  from  the  standby-mode  position  shown  in  Fig.  25, 
the  slider  87  moves  leftward  with  this  movement.  On 
completion  of  loading  of  the  reel  chassis,  the  hook  88  35 
of  the  slider  87  engages  the  slider  drive  pin  41  on  the 
mode  lever  4  as  shown  in  Fig.  26. 

The  axial  movement  of  the  power  shaft  34  rotates 
the  mode  lever  4  from  this  state  counterclockwise, 
causing  the  slider  drive  pin  41  to  slidingly  move  the  40 
slider  87  from  the  position  of  Fig.  26  to  the  position  of 
Fig.  27.  At  this  time,  the  roller  44  on  the  mode  lever  4 
is  opposed  to  the  first  slanting  face  45b  of  the  guide 
channel  45,  permitting  the  counterclockwise  rotation 
of  the  mode  lever  4  as  seen  in  Fig.  22.  45 

The  above  movement  drives  the  drive  lever  83 
and  the  pinch  roller  lever  82  clockwise  from  the  pos- 
ition  of  Fig.  26.  During  this  movement,  the  pinch  roller 
81  is  brought  into  contact  with  the  capstan  12  with  the 
magnetic  tape  1  51  interposed  therebetween,  and  the  50 
slider  87  further  moves  slightly  to  thereby  stretch  the 
spring  85  connected  between  the  drive  lever  83  and 
the  pinch  roller  lever  82.  Under  the  action  of  the  spring 
85,  the  pinch  roller  81  presses  the  tape  151  against 
the  capstan  1  2.  At  this  time,  the  drive  lever  83  is  free  55 
of  restraint  by  the  cam  groove  86  and  free  to  move 
clockwise. 

On  completion  of  the  pinch  roller  pressing  oper- 

ation,  the  first  projection  42  of  the  mode  lever  4  ac- 
tuates  the  second  sensor  switch  131  as  shown  in  Fig. 
22  to  deenergize  the  loading  motor  31. 

When  the  loading  motor  31  reversely  rotates  with 
the  parts  in  the  state  shown  in  Fig.  22,  a  thrust  acting 
on  the  worm  35  upward  in  the  drawing  moves  the 
power  shaft  34  in  the  same  direction,  thereby  moving 
the  mode  lever  4  clockwise. 

At  this  time,  the  roller  44  on  the  mode  lever  4  is 
in  contact  with  the  first  slanting  face  45b  of  the  guide 
channel  45  on  the  reel  chassis  2,  preventing  the  reel 
chassis  2  from  moving  toward  the  unloading  direc- 
tion  ,  so  that  the  reel  chassis  2  wi  II  not  be  driven  by  the 
rotation  of  the  worm  35. 

Accordingly,  the  axial  movement  of  the  power 
shaft  34  first  drives  the  mode  lever  4  to  the  position 
of  Fig.  21,  releasing  the  roller  44  on  the  mode  lever  4 
from  the  first  slanting  face  45b  of  the  guide  channel 
45  to  allow  the  movement  of  the  reel  chassis  2.  The 
power  of  the  worm  35  is  thereafter  delivered  to  the 
rack  36,  initiating  the  reel  chassis  2  into  an  unloading 
movement. 

Back  Tension  Lever  Mechanism  9 

Fig.  16  shows  a  back  tension  lever  mechanism  9 
mounted  on  the  reel  chassis  2  at  its  left  side.  This 
mechanism  comprises  a  back  tension  lever  92  pivo- 
tally  supported  on  the  reel  chassis  2  and  having  a  pin 
91  opposed  to  the  supply  reel  support21  for  engaging 
the  magnetic  tape  within  the  cassette.  The  lever  92 
has  a  cam  follower  93  projecting  downward  therefrom 
and  positioned  close  to  the  center  of  rotation  thereof. 
The  cam  follower  93  extends  through  an  arcuate  slot 
27  in  the  reel  chassis  2  and  engages  in  a  cam  groove 
95  on  the  main  chassis  1  . 

Aspring  99  is  provided  between  the  back  tension 
lever  92  and  the  reel  chassis  2  for  biasing  the  back 
tension  lever  92  in  an  opening  direction. 

The  cam  follower  93  has  attached  to  its  base  end 
one  end  of  a  brake  band  94  wound  around  the  supply 
reel  support  21. 

With  reference  to  Fig.  28,  the  cam  groove  95  is 
defined  by  a  slanting  guide  face  95a  extending  pro- 
gressively  away  from  the  center  of  the  main  chassis 
toward  the  direction  of  retraction  of  the  reel  chassis 
2,  a  parallel  face  95b  extending  from  the  guide  face 
95a  in  parallel  to  the  direction  of  retraction,  and  a  re- 
lease  face  95c  extending  from  the  parallel  face  95b 
generally  at  a  right  angle  therewith  outwardly  of  the 
chassis  1  . 

Accordingly,  with  the  retraction  of  the  reel  chas- 
sis  2  in  the  standby  mode  shown  in  Fig.  28,  the  cam 
follower  93  moves  along  the  slanting  guide  face  95a 
defining  the  cam  groove  95,  thereby  rotating  the  back 
tension  lever  92  toward  the  biasing  direction  of  the 
spring  99,  i.e.,  counterclockwise  as  shown  in  Fig.  30 
to  cause  the  pin  91  to  withdraw  the  magnetic  tape  151 
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from  the  cassette. 
Further  with  the  rotation  of  the  back  tension  lever 

92,  the  brake  band  94  comes  into  sliding  contact  with 
the  periphery  of  the  supply  reel  support  21.  In  this 
state,  the  pin  91  serves  as  a  tension  sensor  to  adjust 
the  tension  on  the  brake  band  94,  consequently  im- 
parting  suitable  tension  to  the  magnetic  tape  151  .  At 
this  time,  the  cam  follower  93  is  opposed  to  the  re- 
lease  face  95c  defining  the  cam  groove  95  as  shown 
in  Fig.  30,  rendering  the  back  tension  lever  92  free  to 
rotate  counterclockwise,  i.e.,  tension  imparting  direc- 
tion.  In  adjusting  the  tension,  therefore,  the  cam  fol- 
lower  93  reciprocatingly  moves  between  the  release 
face  95c  and  a  parallel  face  defining  the  cam  groove 
and  opposed  to  the  release  face  95c. 

Reel  Support  Drive  Mechanism  100 

With  the  present  VTR,  the  torque  of  the  capstan 
motor  1  3  is  transmitted  to  the  take-up  reel  support  22 
or  the  supply  reel  support  21  to  drive  the  reel  support. 

With  reference  to  Figs.  10  and  18,  the  main  chas- 
sis  1  has  mounted  thereon  a  train  of  gears,  101,  i.e., 
first,  second,  third  and  fourth  gears  102,  103,  104, 
105  which  are  arranged  along  the  direction  of  from 
the  capstan  12  toward  the  front  edge  of  the  chassis 
1  .  The  first  gear  1  02  is  fixed  to  the  output  shaft  of  the 
capstan  motor  1  3. 

Further  mounted  on  the  main  chassis  1  is  a 
known  swing  idler  110  at  the  terminal  end  of  the  gear 
train  101.  As  shown  in  Fig.  13,  the  swing  idler  110 
comprises  a  support  arm  113supported  by  the  rotary 
shaft  of  the  drive  gear  111  always  in  mesh  with  the 
fourth  gear  1  05,  an  idler  gear  112  mounted  on  the  free 
end  of  the  support  arm  and  meshing  with  the  drive 
gear  111  at  all  times,  and  a  friction  member  (not 
shown)  provided  between  the  drive  gear  111  and  the 
support  arm  113.  The  support  arm  113  has  a  lug  114 
projecting  toward  the  center  of  the  main  chassis  1. 

The  aforementioned  restraining  plate  160  is  sup- 
ported  on  the  central  portion  of  the  main  chassis  1 
and  disposed  beside  the  swing  idler  110.  The  plate 
160  is  in  the  form  of  an  integral  piece  of  synthetic  resin 
and  slidable  rightward  or  leftward  over  a  specified 
distance.  The  restraining  plate  160  has  a  protrusion 
161  opposed  to  the  lug  114  of  the  swing  idler  110,  and 
a  cam  wall  163  for  the  pin  89  on  the  slider  87  to  en- 
gage  with.  The  cam  wall  163  has  an  oblique  face  in- 
clined  toward  the  swing  idler  110  along  the  direction 
of  retraction  of  the  reel  chassis.  The  restraining  plate 
160  is  formed  integrally  with  an  elastic  portion  162  for 
biasing  the  plate  160  toward  the  idler  110.  The  elastic 
portion  has  a  forward  end  engaged  with  the  main 
chassis  1  . 

With  reference  to  Figs.  19  and  28,  the  reel  chas- 
sis  2  has  on  the  rear  surface  of  its  right  side  a  train 
of  gears,  i.e.,  a  fifth  gear  106,  sixth  gear  107  and  reel 
drive  gear  116  which  are  arranged  along  the  direction 

of  from  the  chassis  cutout  23  end  toward  the  take-up 
reel  support  22.  The  reel  drive  gear  116  extends 
through  the  reel  chassis  2  to  project  above  the  chas- 
sis  upper  surface  and  is  in  mesh  with  a  gear  portion 

5  22a  of  the  take-up  reel  support  22. 
The  reel  chassis  2  is  provided  on  the  rear  side  of 

its  central  portion  with  a  train  of  gears,  i.e.,  a  first  in- 
termediate  gear  117,  second  intermediate  gear  118 
and  reel  drive  gear  119  which  are  arranged  toward  the 

10  direction  of  from  the  feel  drive  gear  116  toward  the 
supply  reel  support  21.  The  reel  drive  gear  119  ex- 
tends  through  the  reel  chassis  2  to  project  above  the 
chassis  upper  surface  and  is  in  mesh  with  a  gear  21a 
on  the  supply  reel  support  21  . 

15  When  the  capstan  12  rotates  counterclockwise, 
1.  e.,  in  the  tape  take-up  direction,  in  the  standby  mode 
of  Fig.  28,  the  idler  110  swings  counterclockwise  with 
this  movement,  bringing  the  idler  gear  112  into  mesh- 
ing  engagement  with  the  fifth  gear  106  on  the  reel 

20  chassis  2. 
Consequently,  the  rotation  of  the  capstan  motor 

1  3  is  transmitted  to  the  take-up  reel  support  22  via  the 
idler  110,  fifth  gear  106,  sixth  gear  107  and  reel  drive 
gear  116  to  rotate  the  reel  support  22  and  wind  up  the 

25  tape. 
When  the  reel  chassis  2  is  retracted  from  the  pos- 

ition  of  Fig.  28  toward  the  head  cylinder  11,  the  idler 
gear  112  on  the  swing  idler  110  meshes  with  both  the 
fifth  gear  106  and  the  reel  drive  gear  116  during  the 

30  retraction  as  seen  in  Fig.  29.  Upon  further  retraction 
of  the  reel  chassis  2  to  the  loading  completed  posi- 
tion  ,  the  idler  gear  112  moves  out  of  engagement  with 
the  fifth  gear  106  and  remains  in  engagement  with 
the  reel  drive  gear  116  only  as  shown  in  Fig.  30. 

35  Further  during  the  retraction  of  the  reel  chassis 
2,  the  pin  89  on  the  slider  87  comes  into  contact  with 
the  cam  wall  163  of  the  restraining  plate  160,  slightly 
moving  the  restraining  plate  160  against  the  elastic 
portion  as  shown  in  Fig.  25  and  26.  In  the  state  of  Fig. 

40  26,  the  protrusion  161  on  the  restraining  plate  160 
has  been  slightly  advanced  into  the  path  of  swing  of 
the  idler  110  and  is  in  contact  with  the  lug  144  of  the 
idler  110,  thereby  preventing  the  idler  110  from  clock- 
wise  rotation.  Consequently,  the  idler  gear  112  is  held 

45  out  of  mesh  with  the  first  intermediate  gear  117. 
Further  in  the  state  of  Fig.  26,  the  capstan  12  is 

in  rotation  clockwise,  i.e.,  in  the  tape  rewinding  direc- 
tion,  thereby  exerting  a  clockwise  swinging  force  on 
the  idler  110,  so  that  the  idler  gear  112  will  not  mesh 

so  with  the  reel  drive  gear  116. 
Consequently,  the  idler  gear  1  1  2  is  held  in  a  neu- 

tral  position  out  of  meshing  engagement  with  the  first 
intermediate  gear  1  1  7  for  the  supply  reel  support  and 
with  the  reel  drive  gear  116  adjacent  the  take-up  reel 

55  support. 
The  idler  gear  112  is  set  in  the  neutral  position  to 

render  the  two  reel  supports  free  to  rotate  and  permit 
the  magnetic  tape  to  be  paid  off  from  the  two  reels 

10 



19 EP  0  356  985  B1 20 

during  the  loading  of  the  reel  chassis  2.  The  magnetic 
tape  is  paid  off  from  the  reels  to  preclude  damage 
thereto  due  to  the  great  friction  between  the  tape  and 
head  cylinder  because  the  tape  is  wound  around  the 
head  cylinder  through  a  large  angle. 

During  the  subsequent  retraction  of  the  reel  chas- 
sis  2  from  the  position  in  Fig.  26  to  the  play-mode  pos- 
ition  in  Fig.  27,  the  slider  87  moves  leftward,  causing 
the  pin  89  to  move  the  restraining  plate  160  leftward 
by  pushing  the  cam  wall  163  on  the  plate  160.  As  a 
result,  the  protrusion  161  of  the  restraining  plate  160 
moves  away  from  the  swing  idler  110  to  permit  the  id- 
ler  110  to  swing  sidewise. 

When  the  capstan  12  rotates  counterclockwise  in 
the  state  of  Fig.  30,  the  take-up  reel  support  22  is  driv- 
en  clockwise  to  wind  up  the  tape  for  usual  playback 
or  fast  forwarding. 

When  the  capstan  rotates  clockwise,  the  swing 
idler  110  swings  clockwise,  moving  the  idler  gear  112 
away  from  the  reel  drive  gear  116  into  meshing  en- 
gagement  with  the  first  intermediate  gear  117  coupled 
to  the  supply  reel  support  21  as  shown  in  Fig.  31  .  The 
clockwise  rotation  of  the  idler  gear  112  is  transmitted 
to  the  gear  21a  on  the  supply  reel  support  21  via  the 
first  intermediate  gear  117,  second  intermediate  gear 
118  and  reel  drive  gear  119,  whereby  the  supply  reel 
support  21  is  driven  counterclockwise  to  take  up  the 
tape  for  reverse  playback  or  rewinding. 

Holder  Lift  Mechanism  120 

With  reference  to  Figs.  17,  and  32  to  34,  the  cas- 
sette  holder  20  is  supported  by  a  holder  lift  mecha- 
nism  120  at  opposite  sides  of  the  reel  chassis  2. 

The  holder  lift  mechanism  120  comprises  a  pair 
of  opposed  link  assemblies  arranged  at  the  respec- 
tive  opposite  sides  of  the  cassette  holder  20.  Each 
link  assembly  comprises  a  first  arm  123  and  a  second 
arm  124  intersecting  each  other  and  connected  to- 
gether  at  the  intersection  rotatably  relative  to  each 
other.  The  base  end  of  the  first  arm  123  close  to  the 
cassette  inlet  10  is  rotatably  fitted  in  a  support  hole 
20a  formed  in  the  side  plate  of  the  cassette  holder  20. 
The  other  end  of  the  first  arm  123  is  slidably  fitted  in 
a  horizontally  elongated  guide  slot  127  formed  in  the 
side  plate  of  the  reel  chassis  2.  The  base  end  of  the 
second  arm  124  close  to  the  cassette  inlet  10  is  ro- 
tatably  fitted  in  a  support  hole  126  formed  in  the  side 
plate  of  the  reel  chassis  2.  The  other  end  of  the  sec- 
ond  arm  124  is  slidably  fitted  in  a  horizontally  elongat- 
ed  guide  slot  20b  formed  in  the  side  plate  of  the  cas- 
sette  holder  20. 

A  spring  125  is  connected  between  the  first  and 
second  arms  123  and  124. 

Thus,  the  cassette  holder  20  is  liftably  supported 
on  the  reel  chassis  2  and  biased  upward. 

Holder  Lock  Mechanism  140 

With  reference  to  Figs.  32  to  34,  the  left  link  as- 
sembly  of  the  holder  lift  mechanism  120  has  coupled 

5  thereto  a  holder  lock  mechanism  140  for  locking  the 
cassette  holder  20  in  its  lowered  position. 

To  provide  the  holder  lock  mechanism  140,  the 
slidable  end  of  the  first  arm  123  is  extended  toward 
the  main  chassis,  and  the  extremity  of  the  extension 

10  has  a  lock  pin  128  projecting  inwardly  of  the  holder. 
On  the  other  hand,  a  lock  arm  146  is  pivoted  to 

the  leftside  plate  of  the  cassette  holder  20  atone  end 
thereof  opposite  to  the  cassette  inlet  10  and  is  biased 
counterclockwise  in  Fig.  34  by  a  spring  170  connected 

15  between  the  arm  146  and  the  reel  chassis  2.  The  lock 
arm  146  is  provided  at  its  free  end  with  a  hook  147 
engageable  with  the  lock  pin  128  and  an  outwardly 
projecting  pressing  pin  148  in  the  vicinity  of  the  hook 
147.  The  lock  arm  146  is  prevented  from  moving 

20  counterclockwise  beyond  a  limit  position  by  a  stopper 
1  29  provided  on  the  cassette  holder  20. 

The  rear  end  of  the  reel  chassis  side  plate  is 
formed  with  a  cam  portion  29  slanting  rearwardly 
downward  and  opposed  to  the  pressing  pin  148  on  the 

25  lock  arm  146. 
Accordingly,  when  the  cassette  holder  20  is  de- 

pressed  in  the  eject  mode  of  Fig.  34,  the  pressing  pin 
148  comes  into  contact  with  the  cam  portion  29,  which 
in  turn  slightly  rotates  the  lock  arm  146  clockwise.  At 

30  the  same  time,  the  first  arm  123  rotates  toward  a  hor- 
izontal  position.  When  the  cassette  holder  20  is  fur- 
ther  depressed  to  its  lowered  limit  position,  the  press- 
ing  pin  148  is  released  from  the  cam  portion  29, 
whereupon  the  lock  arm  146  is  rotated  counterclock- 

35  wise  by  the  action  of  the  spring  170  as  shown  in  Fig. 
32.  Consequently,  the  hook  147  of  the  lock  arm  146 
engages  with  the  lock  pin  128  on  the  first  arm  123  to 
lock  the  holder  20  in  its  lowered  limit  position. 

The  cam  portion  29  is  provided  on  its  inner  sur- 
40  face  with  a  fourth  sensor  switch  1  33  as  positioned  be- 

low  the  pressing  pin  148.  With  the  cassette  holder  20 
in  its  locked  position,  the  switch  is  closed  by  the 
pressing  pin  148  as  seen  in  Fig.  32  to  detect  the 
locked  state  of  the  holder,  whereupon  the  reel  chassis 

45  is  initiated  into  loading  movement. 

Holder  Unlocking  Mechanism 

The  holder  lock  mechanism  140  is  unfastened  by 
so  moving  a  slide  plate  144  on  the  main  chassis  1  to 

thereby  move  the  lock  arm  146  counterclockwise  and 
disengage  the  hook  147  from  the  lock  pin  128. 

With  reference  to  Figs.  21  and  23,  the  slide  plate 
144  is  disposed  at  one  side  of  the  power  shaft  34  and 

55  is  slidable  over  a  specified  distance  along  the  direc- 
tion  of  movement  of  the  reel  chassis  2.  The  plate  144 
is  biased  toward  the  reel  chassis  2  by  a  torsion  spring 
145  on  the  main  chassis  1.  The  slide  plate  144  has, 
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at  one  end  thereof  adjacent  to  the  reel  chassis  2,  a 
first  lug  171  engageable  with  the  lock  arm  146  and, 
at  the  other  end,  a  second  lug  172  engageable  with 
one  of  two  free  ends  of  a  driven  lever  143. 

The  driven  lever  143  and  a  drive  lever  142  are  piv- 
otally  supported  on  the  main  chassis  1  .  The  slide  plate 
144  is  operatively  connected  to  the  aforementioned 
drive  piece  141  fitted  around  the  power  shaft  34, 
through  these  levers  143,  142.  The  drive  lever  142  is 
formed  at  its  free  end  with  a  pair  of  engaging  portions 
which  are  in  a  back-to-back  arrangement.  One  of 
these  engaging  portions  is  in  contact  with  the  drive 
piece  141,  and  the  other  engaging  portion  with  the 
other  free  end  of  the  drive  lever  143.  The  first- 
mentioned  free  end  of  the  drive  lever  143  extends 
over  the  slide  plate  144  and  bears  against  the  second 
lug  172  of  the  slide  plate  144. 

When  the  power  shaft  34  is  rotated  in  the  direc- 
tion  of  arrow  shown  by  the  operation  of  the  loading 
motor  31  after  the  reel  chassis  2  has  been  completely 
unloaded  as  seen  in  Fig.  20,  the  reel  chassis  2  no  lon- 
ger  advances,  with  the  result  that  the  worm  35  is  sub- 
jected  to  a  thrust  acting  in  the  direction  of  retraction 
of  the  reel  chassis  (upward  in  Fig.  20)  by  the  rack  36 
in  a  locked  state  and  meshing  with  the  worm  35, 
whereby  the  power  shaft  34  is  moved  in  the  direction 
of  retraction.  Consequently,  the  mode  lever  4  is  driv- 
en  clockwise  as  shown  in  Fig.  23.  At  this  time,  the  roll- 
er  44  on  the  mode  lever  4  is  opposed  to  the  second 
slanting  face  45c  of  the  guide  channel  45  to  permit  the 
clockwise  rotation  of  the  mode  lever  4. 

With  the  above  axial  movement  of  the  power 
shaft  34,  the  drive  piece  141  drives  the  drive  lever  142 
counterclockwise  as  shown  in  Fig.  23,  and  the  drive 
lever  142  in  turn  drives  the  driven  lever  143  clock- 
wise,  causing  the  driven  lever  143  to  move  the  slide 
plate  144  toward  the  direction  of  reel  chassis  against 
the  spring  145. 

With  this  movement,  the  first  lug  171  pushes  the 
free  end  149  of  the  lock  arm  146  to  move  the  arm  146 
clockwise  as  seen  in  Fig.  33,  thereby  disengaging  the 
hook  147  from  the  lock  pin  128  and  unlocking  the  cas- 
sette  holder  20.  Consequently,  the  cassette  holder  20 
is  raised  by  the  action  of  each  spring  125  as  seen  in 
Fig.  34.  At  the  same  time,  the  lockarm  146  is  returned 
counterclockwise  to  its  limit  position. 

The  slide  plate  144  is  thereafter  returned  toward 
the  reel  chassis  2  to  the  broken-line  position  shown 
in  Fig.  34  as  will  be  described  below,  whereby  the  lock 
mechanism  is  made  ready  for  the  subsequent  opera- 
tion. 

When  the  power  shaft  34  in  the  state  of  Fig.  23  is 
rotated  in  a  direction  opposite  to  the  direction  of  arrow 
by  the  operation  of  the  loading  motor  31  ,  a  thrust  act- 
ing  on  the  worm  35  downward  in  the  drawing  moves 
the  power  shaft  34  in  the  same  direction.  This  move- 
ment  returns  the  mode  lever  4  to  the  position  of  Fig. 
20  and  the  slide  plate  144  to  the  position  shown  in  Fig. 

32. 
In  the  state  of  Fig.  23,  the  roller  44  on  the  mode 

lever  4  is  in  contact  with  the  second  slanting  face  45c 
of  the  guide  channel  45  on  the  reel  chassis,  prevent- 

5  ing  the  reel  chassis  from  retraction,  so  that  the  rota- 
tion  of  the  worm  35  will  not  move  the  reel  chassis. 

Consequently,  the  power  shaft  34  first  moves  ax- 
ially  thereof  to  drive  the  mode  lever  4  to  the  position 
shown  in  Fig.  20.  The  roller  44  on  the  mode  lever  4 

10  moves  away  from  the  second  slanting  face  45c  of  the 
guide  channel  45,  permitting  the  movement  of  the 
reel  chassis  2.  The  torque  of  the  worm  35  is  then  de- 
livered  to  the  rack  36,  initiating  the  reel  chassis  2  into 
loading  movement. 

15 
Holder  Positioning  Mechanism 

The  holder  positioning  mechanism  to  be  descri- 
bed  below  is  used  for  holding  the  cassette  holder  20 

20  at  a  specified  level  above  the  main  chassis  1  in  the 
state  shown  in  Fig.  32. 

With  reference  to  Figs.  9,10  and  1  7,  the  right  side 
plate  of  the  cassette  holder  20  has  an  engaging  pin 
121  projecting  outward  from  its  rear  end. 

25  On  the  other  hand,  the  main  chassis  1  has  at  the 
rear  end  of  its  right  side  portion  a  U-shaped  hooked 
piece  122  which  is  opened  toward  the  front.  The 
hooked  piece  122  is  so  positioned  that  the  engaging 
pin  121  snugly  fits  therein  when  the  reel  chassis  2  has 

30  been  completely  loaded  as  shown  in  Fig.  4. 
Thus,  the  left  side  plate  of  the  cassette  holder  20 

is  held  at  the  specified  level  above  the  main  chassis 
1  by  the  engagement  of  the  lock  arm  1  46  with  the  lock 
pin  128  in  the  state  of  Fig.  28  and  remains  so  held  also 

35  on  completion  of  loading  and  in  the  play  mode  shown 
in  Fig.  4.  The  right  side  plate  of  the  cassette  holder  20 
is  also  held  at  the  specified  level  by  the  engagement 
of  the  engaging  pin  121  with  the  hooked  piece  122  as 
seen  in  Fig.  4. 

40  Consequently,  the  tape  cassette  within  the  cas- 
sette  holder  20  is  maintained  horizontally  at  the  spe- 
cified  level  above  the  main  chassis  1  in  the  play 
mode. 

The  engaging  pin  121  is  electrically  connected  to 
45  the  cassette  holder  20,  and  the  hooked  piece  122  is 

electrically  connected  to  the  main  chassis  1  ,  whereby 
the  cassette  holder  20  is  grounded  to  the  main  chas- 
sis  1  to  magnetically  shield  the  interior  of  the  cassette 
holder  20.  Consequently,  the  magnetic  head  and  ro- 

50  tary  transformer  of  the  head  cylinder  11  to  be  sur- 
rounded  by  the  holder  20  in  the  play  mode  are  protect- 
ed  from  external  magnetic  noises. 

Other  Components 
55 

With  reference  to  Fig.  8,  the  reel  chassis  2  is  pro- 
vided  at  the  front  edge  of  its  midportion  with  a  reel  un- 
locking  piece  26  for  unfastening  a  reel  lock  mecha- 
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nism  (not  shown)  provided  inside  the  cassette. 
The  reel  chassis  2  is  further  provided  with  a  light- 

emitting  member  134  at  the  rear  edge  of  its  midpor- 
tion  and  with  a  tape  end  sensor  136  and  a  tape  top 
sensor  137  on  its  respective  side  plate  for  receiving 
light  from  the  member  1  34  to  thereby  detect  whether 
the  magnetic  tape  in  the  cassette  inside  the  holder  20 
in  the  play  mode  has  been  wound  up  on  the  take-up 
reel  completely  (tape  end  state)  or  rewound  on  the 
supply  reel  completely  (tape  top  state). 

With  reference  to  Fig.  9,  the  second  arm  124  on 
the  right  side  constituting  the  holder  lift  mechanism 
120  has  a  circular-arc  gear  piece  173  projecting 
therefrom.  The  reel  chassis  2  is  provided  with  a 
damper  174  meshing  with  the  gear  piece  173  for  of- 
fering  suitable  resistance  to  the  rise  of  the  cassette 
holder  20. 

As  seen  in  Fig.  1  9,  the  reel  chassis  2  has  a  supply 
reel  rotation  sensor  138  and  a  take-up  reel  rotation 
sensor  139  disposed  on  the  rear  side  of  and  opposed 
to  the  supply  reel  support  21  and  the  take-up  reel  sup- 
port  22,  respectively,  for  detecting  the  rotation  of  the 
respective  reels.  The  rotation  sensor  138,  139  each 
comprises,  for  example,  a  photoref  lector. 

Circuit  Construction 

Fig.  35  shows  the  construction  of  a  control  circuit 
for  controlling  the  operation  of  the  capstan  motor  13 
and  the  loading  motor  31. 

A  system  controller  180  for  controlling  the  oper- 
ation  of  the  VTR  in  various  modes  comprises  a  micro- 
computer  and  has  connected  to  its  input  ports  the 
foregoing  first  to  fourth  sensor  switches  130,  131, 
1  32,  1  33,  1  34,  a  cassette  detection  switch  1  35,  the 
tape  end  sensor  136,  the  tape  top  sensor  137,  the 
supply  reel  rotation  sensor  and  the  take-up  reel  rota- 
tion  sensor  139.  Drivers  13a,  31a  are  connected  to 
the  output  ports  of  the  controller  180  for  producing 
drive  voltage  for  the  capstan  motor  1  3  and  the  loading 
motor  31,  respectively. 

The  system  controller  180  has  stored  therein  a 
computer  program  for  effecting  the  mode  changes  to 
be  described  below  in  response  to  command  signals 
from  manipulation  keys  (not  shown)  on  the  operation 
panel  of  the  VTR,  and  also  a  computer  program  for 
performing  the  operations  unique  to  the  VTR  of  the  in- 
vention  and  to  be  described  below  with  reference  to 
Figs.  36  to  40. 

Main  Mode  Changes 

The  present  VTR  is  settable  in  five  modes.  These 
modes  include  eject  mode  wherein  the  cassette  hold- 
er  is  raised  for  the  tape  cassette  to  be  placed  therein, 
standby  mode  wherein  the  reel  chassis  depressed  in 
the  eject  mode  is  locked  to  the  reel  chassis,  play 
mode  wherein  signals  can  be  recorded  or  reproduced 

after  the  reel  chassis  has  been  loaded  in  place  from 
the  standby-mode  position,  followed  by  tape  loading, 
pressing  of  the  pinch  roller  against  the  capstan,  etc., 
stop  mode  wherein  the  head  cylinderand  the  capstan 

5  rotating  in  the  play  mode  are  stopped,  and  ready 
mode  wherein  the  pinch  roller  pressed  against  the 
capstan  in  the  play  mode  or  stop  mode  is  released 
from  the  capstan. 

10  (1)  Change  from  Standby  Mode  to  Ready  Mode 
(Loading  Completed  State) 

In  the  standby  mode  wherein  the  cassette  holder 
20  is  locked  to  the  reel  chassis  2  as  shown  in  Fig.  3, 

15  a  loading  command  is  given  by  the  operation  panel, 
whereupon  the  loading  motor  31  is  initiated  into  rota- 
tion,  retracting  the  reel  chassis  2  from  the  standby- 
mode  position  of  Fig.  5  to  the  loading  completed  pos- 
ition  of  Fig.  5,  whereby  the  first  sensor  switch  130  is 

20  actuated  as  seen  in  Fig.  21. 
In  this  step,  the  back  tension  lever  92,  the  take- 

up  side  withdrawing  lever  98  and  the  pinch  roller  lever 
82  are  moved  toward  the  tape  withdrawing  direction, 
and  the  supply  and  take-up  leaders  51  ,  54  are  moved, 

25  whereby  the  magnetic  tape  151  is  positive  along  the 
specified  path  as  shown  in  Fig.  6.  Further  the  mode 
lever  4  and  the  slider  87  engage  with  each  other. 

(2)  Change  from  Ready  Mode  to  Play  Mode 
30 

Further  continued  rotation  of  the  loading  motor 
31  in  the  ready  mode  of  Fig.  6  moves  the  power  shaft 
34  axially  thereof  from  the  position  of  Fig.  21  to  the 
position  of  Fig.  22,  causing  the  mode  lever  4  to  pull 

35  the  slider  87  to  thereby  bring  the  pinch  roller  81  into 
pressing  contact  with  the  capstan  12  with  the  tape 
151  positioned  therebetween  as  seen  in  Fig.  7. 

Consequently,  the  second  sensor  switch  131  is 
turned  on  as  shown  in  Fig.  22,  and  the  ON  signal  is 

40  sent  to  the  system  controller  to  stop  the  loading  motor 
31. 

The  head  cylinder  11  and  the  capstan  motor  13 
rotate  in  the  play  mode  of  Fig.  7  to  record  or  reproduce 
signals. 

45  Further  in  the  play  mode,  the  capstan  12  is  rotat- 
ed  at  an  increased  speed  to  forward  the  tape  fast  or 
rewind  the  tape. 

(3)  Change  from  Play  Mode  to  Stop  Mode 
50 

In  response  to  a  command  given  by  the  operation 
panel  for  a  change  to  the  stop  mode,  the  head  cylinder 
11  and  the  capstan  12  stop  from  rotating.  The  reel 
chassis  2  remains  in  the  position  of  Fig.  7. 

55 
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(4)  Change  from  Play  Mode  or  Stop  Mode  to  Ready 
Mode 

For  example  when  a  slack  occurred  in  the  tape 
between  the  capstan  and  the  head  cylinder  during 
tape  rewinding  as  will  be  described  later,  the  VTR  is 
set  in  the  ready  mode  in  which  the  pinch  roller  is  re- 
leased  from  pressing  contract  with  the  capstan  as 
shown  in  Fig.  6. 

In  this  case,  the  operation  of  the  loading  motor  31 
drives  the  power  shaft  34  axially  thereof  from  the  pos- 
ition  in  Fig.  22  to  the  position  in  Fig.  21.  This  move- 
ment  moves  the  slider  rightward  from  the  position  of 
Fig.  27  to  the  position  of  Fig.  26,  freeing  the  pinch  roll- 
er  81  from  pressing  contact  with  the  capstan  12.  This 
is  detected  by  the  opening  of  the  first  sensor  switch 
1  30  in  Fig.  21  ,  and  the  loading  motor  31  is  stopped  by 
the  resulting  detection  signal. 

(5)  Change  from  Ready  Mode  to  Standby  Mode 

The  rotation  of  the  power  shaft  34  in  a  direction 
opposite  to  the  arrow  in  the  state  of  Fig.  21  drives  the 
reel  chassis  2  to  the  standby-mode  position  of  Fig.  20. 

Further  the  first  gear  71,  when  rotated  counter- 
clockwise  by  the  rotation  of  the  worm  35  in  the  state 
of  Fig.  21,  moves  the  outwardly  curved  circular-arc 
face  73a  of  the  upper  gear  portion  73  of  the  gear  71 
out  of  contact  with  the  recessed  circular-arc  face  75a 
of  the  lower  gear  portion  of  the  second  gear  74,  per- 
mitting  the  upper  and  lower  gear  portions  73,  75  to 
come  into  meshing  engagement  with  each  other.  As 
a  result  the  rotation  of  the  worm  35  is  transmitted  to 
the  two  ring  gears  6,61  via  the  gear  mechanism  7,  re- 
turning  the  supply  and  take-up  leaders  51  ,  54  from 
the  position  in  Fig.  6  to  the  tape  loading  start  position 
within  the  cassette  150  as  shown  in  Fig.  5. 

Simultaneously  with  this,  the  supply  side  and 
take-up  side  withdrawing  levers  92,  98  and  the  pinch 
roller  lever  82  are  also  returned  to  the  tape  loading 
start  position  inside  the  cassette. 

Concurrently  with  the  return  of  the  leaders  51  , 
54,  the  take-up  reel  support  22  is  driven  in  the  tape 
winding  direction  as  will  be  described  later,  whereby 
the  magnetic  tape  151  drawn  out  toward  the  head  cy- 
linder  11  is  rewound  into  the  cassette. 

The  reel  chassis  2  moves  form  the  standby-mode 
position  to  the  subsequent  eject-mode  position  with- 
out  stopping  in  the  former  mode. 

(6)  Change  from  Standby  Mode  to  Eject  Mode 

The  power  shaft  34,  when  rotated  in  a  direction 
opposite  to  the  arrow  in  the  standby  mode  shown  in 
Fig.  20,  moves  axially  thereof  as  shown  in  Fig.  23, 
thereby  moving  the  slide  plate  144  against  the  torsion 
spring  145,  with  the  result  that  the  cassette  holder  20 
is  unlocked  and  rises  as  seen  in  Figs.  32  to  34. 

The  eject  mode  shown  in  Fig.  23  is  detected  100 
msec  after  the  third  sensor  switch  132  is  closed.  The 
loading  motor  31  is  stopped  in  response  to  the  result- 
ing  detection  signal. 

5 
Unique  Operations 

(1)  Tape  Slack  Treating  Process 

10  If  the  magnetic  tape  stops  in  contact  with  the  per- 
iphery  of  the  head  cylinder  owing  to  the  friction  there- 
between  during  tape  rewinding,  the  tape  slackens  be- 
tween  the  cylinder  and  the  capstan.  To  remedy  the 
slack,  the  operation  illustrated  in  Fig.  38  is  conducted 

15  according  to  a  program. 
The  tape  slack  treating  process  will  be  descried 

with  reference  to  Fig.  38. 
If  the  tape  slackens  between  the  head  cylinder  11 

and  the  capstan  while  it  is  being  rewound,  the  supply 
20  reel  support  21  only  stops  rotating.  This  is  detected  by 

the  supply  reel  rotation  sensor  138  (Fig.  38,  181).  In 
response  to  the  resulting  detection  signal,  the  rotation 
of  the  capstan  12  is  interrupted  temporarily  (Fig.  38, 
182).  Next,  the  loading  motor  31  is  brought  into  rota- 

25  tion  in  the  unloading  direction  to  release  the  pinch  roll- 
er  81  from  the  capstan  12,  and  the  capstan  12  is  ro- 
tated  at  7  times  the  usual  speed  for  playback  in  FWD 
direction  (direction  in  which  the  magnetic  tape  is  for- 
warded  toward  the  take-up  reel,  Fig.  38,  183),  where- 

30  by  the  take-up  reel  support  22  is  rotated  toward  the 
tape  winding  direction.  Subsequently,  upon  the  start 
of  rotation  of  the  supply  reel  support  21  or  5  seconds 
thereafter,  the  capstan  12  and  the  head  cylinder  11 
are  stopped  (Fig.  38,  184). 

35  Thus,  the  slack  is  removed  by  winding  the  tape  on 
the  take-up  reel. 

The  control  system  thereafter  accepts  only  an  in- 
struction  for  ejection  or  to  turn  off  the  power  supply. 

The  above  5-second  time  interval  is  provided  by 
40  a  timer  in  order  to  protect  the  tape  in  the  case  where 

the  supply  reel  support  21  fails  to  rotate  for  one  cause 
or  another. 

(2)  Tape  Unloading  Process 
45 

If  there  is  some  obstacle  hampering  the  move- 
ment  of  the  reel  chassis  2  ahead  of  the  chassis  2  or 
the  cassette  holder  20  during  the  unloading  operation 
of  the  reel  chassis  2,  the  torque  produced  by  the  load- 

so  ing  motor  31  will  act  as  a  load  on  the  mechanism  from 
the  motor  31  through  the  reel  chassis  2,  possibly 
causing  damage  to  this  mechanism. 

With  the  present  VTR,  the  voltage  for  driving  the 
loading  motor  31  for  unloading  the  reel  chassis  2  is  set 

55  to  a  lower  level  than  that  for  the  loading  operation  to 
minimize  the  possible  damage  (Fig.  36,  periods  T2, 
T3,  T4). 

The  drive  voltage  for  unloading  can  be  made  low- 
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er  than  for  loading  because  the  mechanism  can  be 
free  of  the  load  for  withdrawing  the  tape  during  un- 
loading  and  therefore  requires  a  smaller  drive  force 
for  unloading  than  for  loading. 

Figs.  36A  (a)  and  (b)  show  the  drive  voltages  to 
be  applied  to  the  loading  motor  31  for  loading  and  un- 
loading,  respectively. 

For  loading,  5-volt  d.c.  voltage  is  applied  to  the 
loading  motor  31  as  shown  in  Fig.  36A  (a),  whereas 
for  loading,  pulse  width  modulated  drive  pulses,  20 
msec  in  period  and  40%  in  duty,  are  applied  to  the 
loading  motor31  so  that  the  loading  motor  31  is  driven 
with  a  voltage  levelled  to  about  2  V  as  shown  in  Fig. 
36A  (b). 

(3)  Tape  Winding  Process  for  Unloading 

When  the  loading  motor  31  is  started  toward  the 
unloading  direction  in  the  ready  mode  of  Fig.  21,  the 
rotation  of  the  worm  35  is  transmitted  to  the  rack  36 
to  start  driving  the  reel  chassis  2.  However,  the  rota- 
tion  of  the  first  gear  71  of  the  gear  mechan  ism  7  is  not 
transmitted  to  the  ring  gears  6,  61  immediately  owing 
to  the  intermittent  rotation  mechanism  afforded  by  the 
circular-arc  face  73a  and  the  circular-arc  face  75a,  but 
is  transmitted  a  predetermined  period  of  time  after 
the  start  of  movement  of  the  reel  chassis  2.  More  spe- 
cifically,  the  supply  and  take-up  leaders  51,  54  start 
an  unloading  movement  when  the  upper  gear  portion 
73  of  the  first  gear  71  comes  into  meshing  with  en- 
gagement  with  the  lower  gear  portion  75  of  the  sec- 
ond  gear  74. 

Accordingly,  during  the  process  in  which  the  reel 
chassis  2  only  moves  along,  the  movement  of  the  cas- 
sette  on  the  chassis  2  withdraws  the  magnetic  tape 
from  the  cassette,  and  the  subsequent  movement  of 
the  leaders  51  ,  54  in  the  unloading  direction  slackens 
the  tape. 

The  slack  in  the  tape  is  removed  by  the  winding 
process  described  below. 

Figs.  36  (a)  to  (e)  show  the  timing  of  various  con- 
trol  signals  produced  during  unloading.  Fig.  36  (a) 
shows  LOAD  END  signal  which  changes  to  "H"  upon 
opening  of  the  first  sensor  switch  130.  Fig.  36  (b) 
shows  LOAD  TOP  signal  which  is  changed  to  "H"  by 
the  opening  of  the  second  sensor  switch  131  and  to 
"L"  by  the  closing  of  the  third  sensor  switch  132.  Fig. 
36  (c)  shows  a  cylinder  ON  signal  forstarting  the  head 
cylinder  11  .  Fig.  36  (d)  shows  a  capstan  ON  signal  for 
rotating  the  capstan  12  in  FED  direction.  Fig.  36  (e) 
shows  an  unload  ON  signal  for  initiating  the  unloading 
motor  31  into  rotation  in  the  unloading  direction. 

Fig.  39  shows  a  program  stored  in  the  system 
controller. 

The  tape  winding  process  for  unloading  will  be 
described  with  reference  to  Figs.  36  and  39. 

When  the  reel  chassis  is  to  be  unloaded  in  the 
stop  mode,  the  head  cylinder  11  is  initiated  into  rota- 

tion  first,  and  the  pinch  roller  81  is  released  from  the 
capstan  (Fig.  36,  period  T  ̂ Fig.  39,  185-186)  for  a 
change  to  the  ready  mode.  Subsequently,  upon  lapse 
of  100  msec  as  shown  in  Fig.  36  (d),  the  capstan  12 

5  is  rotated  at  (usual  speed)  for  30  msec  in  RVS  di- 
rection  (direction  in  which  the  tape  is  rewound  on  the 
supply  reel)  (Fig.  39,  187),  whereby  the  idler  gear  112 
is  set  in  the  neutral  position  as  seen  in  Fig.  26.  When 
the  reel  chassis  is  to  be  unloaded  in  the  ready  mode, 

10  the  start  of  rotation  of  the  head  cylinder  11  is  imme- 
diately  followed  by  the  rotation  of  the  capstan  12  (Fig. 
39,  187).  The  idler  gear  112  is  thus  set  in  the  neutral 
position  to  permit  the  tape  to  be  paid  off  from  the  two 
reels  when  the  reel  chassis  2  moves  with  the  leaders 

15  51  ,  54  held  at  a  stop  as  stated  above. 
Next,  the  loading  motor  31  is  started  in  the  un- 

loading  direction  to  move  the  reel  chassis  2  toward 
the  standby-mode  position.  The  LOAD  END  signal 
thereafter  changes  to  "H"  as  shown  in  Fig.  36  (a), 

20  whereupon  the  capstan  12  is  rotated  in  FWD  direc- 
tion.  In  this  way,  the  capstan  12  is  held  stopped  while 
the  reel  chassis  2  only  is  moving  (Fig.  36,  period  T2) 
to  prevent  the  tape  from  being  displaced  by  being 
wound  on  the  take-up  reel. 

25  For  30  msec  (Fig.  36,  period  T3)  following  the 
change  of  the  LOAD  END  signal  to  "H",  the  capstan 
1  2  is  rotated  at  5  times  the  usual  speed  (Fig.  39,  1  88). 
For  the  subsequent  period  until  the  eject  mode  is  set 
up  (Fig.  36,  periods  T4  and  T5),  the  capstan  12  is  driv- 

30  en  at  9  times  the  usual  speed  (Fig.  39,  189)  to  wind 
up  the  tape  paid  off  from  the  cassette  on  the  take-up 
reel.  In  this  way,  the  capstan  12  is  rotated  at  a  low 
speed  during  a  short  period  of  time  following  the  start 
of  movement  of  the  supply  and  take-up  leaders  51  ,  54 

35  for  the  following  two  reasons.  Owing  to  the  engage- 
ment  of  the  pressing  face  73b  of  the  first  gear  71  with 
the  second  gear  74,  the  speed  of  the  leaders  imme- 
diately  after  the  start  of  their  movement  is  lower  than 
when  usual  teeth  of  the  two  gears  71,  74  are  in  mesh 

40  (see  Fig.  24),  so  that  the  amount  of  slack  of  the  tape 
due  to  the  movement  of  the  leaders  is  initially  small 
and  thereafter  increases.  Accordingly,  the  tape  wind- 
ing  speed  is  made  lower  for  a  short  period  of  time  im- 
mediately  after  the  start  of  movement  of  the  leaders 

45  to  thereby  prevent  displacement  of  the  tape  due  to  un- 
loading.  Further  the  time  when  the  LOAD  END  signal 
changes  to  "H"  as  shown  in  Fig.  36  (a)  inevitably 
slightly  differs  from  the  time  when  the  leaders  actual- 
ly  start  moving,  so  that  the  tape  becomes  displaced 

so  if  wound  up  at  a  high  speed  from  the  beginning  de- 
spite  the  delay  of  the  start  of  movement  of  the  lead- 
ers. 

When  the  reel  chassis  2  has  been  completely  un- 
loaded  upon  the  lapse  of  the  period  T4  shown  in  Fig. 

55  36,  the  LOAD  TOP  signal  changes  to  "L"  as  seen  in 
Fig.  36  (b). 

After  the  LOAD  TOP  signal  has  changed  to  "L", 
the  loading  motor  31  is  further  rotated  in  the  unload- 
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ing  direction  with  the  usual  drive  voltage  (5  V)  only  for 
100  msec  (Fig.  39,  190)  to  thereby  unlock  the  cas- 
sette  holder  20. 

Finally,  the  loading  motor  31,  the  capstan  12  and 
the  head  cylinder  11  are  stopped  (Fig.  39,  191)  to 
complete  the  process. 

Consequently,  the  tape  can  be  withdrawn 
smoothly  at  the  start  of  unloading,  and  the  reel  cas- 
sette  can  be  unloaded  without  greatly  displacing  the 
tape  and  free  of  slackening. 

(4)  Tape  Handling  Process  to  be  Practiced  When 
Cylinder  is  to  be  Stopped 

For  the  change  to  the  stop  mode,  the  capstan  12 
and  the  head  cylinder  11  are  stopped  without  releas- 
ing  the  pinch  roller  81  from  the  capstan  12  as  already 
stated  so  as  to  effect  a  rapid  change  from  the  stop 
mode  to  the  play  mode. 

However,  to  smoothly  bring  the  head  cylinder  11 
into  operation  from  the  stop  mode,  there  is  a  need  to 
give  some  slack  to  the  magnetic  tape  between  the 
head  cylinder  11  and  the  capstan  12. 

For  a  change  to  the  stop  mode,  therefore,  the 
capstan  is  rotated  in  the  RVS  direction  for  a  specified 
period  of  time  to  intentionally  slacken  the  tape.  Nev- 
ertheless,  the  capstan  12,  if  merely  driven  in  the  RVS 
direction,  gives  rise  to  the  objection  that  the  rotation 
of  the  idler  gear  112  rotates  the  supply  reel  support  21 
as  shown  in  Fig.  21  to  rewind  the  tape.  This  is  avoided 
by  the  following  procedure. 

When  the  stop  mode  is  to  be  set  up,  the  capstan 
motor  13  is  initiated  into  rotation  in  the  RVS  direction 
with  the  swing  idler  110  coupled  to  the  take-up  reel 
support  22  as  seen  in  Fig.  30,  whereby  the  tape  is  paid 
off  toward  the  head  cylinder  11  by  the  capstan  12  and 
thereby  slackened  during  the  swing  of  the  idler  11  0  to- 
ward  the  supply  reel  support  21. 

More  specifically,  this  process  is  executed  in  the 
following  manner. 

Figs.  37  (a),  (b)  and  (c)  are  timing  charts  showing 
the  capstan  ON  signal  to  be  sentf  rom  the  system  con- 
troller  1  80  to  the  driver  1  3a  for  the  capstan  motor  1  3, 
and  the  capstan  RVS  signal  for  rotating  the  capstan 
motor  in  the  RVS  direction. 

When  the  play  mode  is  to  be  changed  to  the  stop 
mode,  the  swing  idler  110  is  already  coupled  to  the 
take-up  reel  support  22  in  the  play  mode,  so  that  the 
capstan  is  rotated  at  X17  i.e.  at  the  usual  speed,  in  the 
RVS  direction  for  50  msec  as  seen  in  Fig.  37  (a)  to 
slacken  the  tape. 

When  CUE  (fast  forward  playback)  mode  or  FF 
(fast  forward)  mode  is  to  be  changed  to  the  stop 
mode,  the  capstan  is  temporarily  stopped  and  then  ro- 
tated  at  the  usual  speed  in  the  FWD  direction  for 
about  1  sec  shown  in  Fig.  37  (b)  to  bring  about  the 
same  state  as  shown  in  Fig.  37  (a),  followed  by  the 
same  operation  as  in  Fig.  37  (a)  to  give  the  tape  the 

same  amount  of  slack  as  for  the  change  from  the  play 
mode  to  the  stop  mode. 

Further  when  REV  (reverse  playback)  mode  or 
REW  (tape  rewinding)  mode  is  to  be  changed  to  the 

5  stop  mode,  the  swing  idler  is  coupled  to  the  supply 
reel  support,  so  that  the  capstan  is  first  stopped  and 
then  rotated  at  the  usual  speed  in  the  FWD  direction 
for  about  1  second  to  couple  the  idler  to  the  take-up 
reel  support,  followed  by  the  same  operation  as  in  Fig. 

10  37  (a)  to  slacken  the  tape. 
Consequently,  the  head  cylinder  can  be  smoothly 

initiated  into  rotation  from  the  stop-mode  state  with 
the  pinch  roller  held  in  pressing  contact  with  the  cap- 
stan. 

15 
(5)  Tape  End  Handling  Process 

As  already  described,  the  tape  to  be  loaded  in 
paid  off  from  both  the  supply  reel  and  the  take-up  reel 

20  and  thereby  protected  to  the  greatest  possible  extent 
from  the  damage  due  to  the  friction  between  the  head 
cylinder  and  the  tape. 

However,  if  the  cassette  in  the  holder  is  in  the 
tape  end  state  when  the  tape  is  to  be  loaded,  the  tape 

25  is  paid  off  from  the  take-up  reel  only  and  is  therefore 
likely  to  be  damaged. 

Accordingly,  if  the  cassette  is  in  the  tape  end 
state  when  the  tape  is  to  be  unloaded,  the  tape  is  re- 
wound  by  an  amount  corresponding  to  the  amount  of 

30  tape  to  be  paid  off  from  the  supply  reel  for  tape  load- 
ing,  and  the  tape  is  then  unloaded.  Consequently, 
when  the  cassette  is  removed  from  the  VTR  and 
thereafter  loaded  into  the  VTR  again,  the  tape  can  be 
loaded  by  being  paid  off  from  both  the  reels. 

35  This  process  is  executed  according  to  the  pro- 
gram  shown  in  Fig.  40. 

When  an  eject  command  is  given  by  the  opera- 
tion  panel,  the  tape  top  sensor  137  and  the  tape  end 
sensor  136  indicate  whether  the  cassette  is  in  the 

40  tape  top  state  and  whether  it  is  in  the  tape  end  state 
(Fig.  40,  192,  193,  194). 

If  the  tape  top  sensor  is  on  and  the  tape  end  sen- 
sor  is  off,  or  if  both  the  sensors  are  off,  the  head  cy- 
linder  11  is  initiated  into  operation,  followed  by  ejec- 

45  tion  as  indicated  at  195. 
If  the  tape  sensor  is  off  with  the  tape  end  sensor 

on,  this  indicates  that  the  cassette  is  in  the  tape  end 
state,  so  that  the  head  cylinder  11  is  started,  and  the 
pinch  roller  81  is  thereafter  pressed  against  the  cap- 

so  stan  12  (Fig.  40,  196). 
The  capstan  12  is  then  rotated  at  7  times  the  usu- 

al  speed  in  the  RVS  direction  for  1  second  to  rewind 
the  tape  as  already  stated. 

The  capstan  12  is  subsequently  stopped,  fol- 
55  lowed  by  ejection  (195). 

Consequently,  when  the  cassette  in  the  tape  end 
state  after  signal  recording  or  reproduction  is  loaded 
into  the  VTR  again,  the  tape  can  be  loaded  in  place 

16 
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by  being  paid  off  from  both  the  cassette  reels,  where- 
by  the  tape  can  be  protected  from  damage. 

The  drawings  and  embodiment  are  given  for  the 
illustration  of  the  present  invention  and  are  not  to  be 
interpreted  as  limiting  or  reducing  the  scope  of  the  in- 
vention  as  defined  in  the  appended  claims. 

Claims 

1.  A  recording-reproduction  apparatus  with  a  mov- 
able  reel  chassis  (2)  in  which  the  reel  chassis  (2) 
is  provided  with  a  pair  of  reel  supports  (21,  22) 
and  supported  on  a  main  chassis  (1)  having  a 
head  cylinder  (11),  the  reel  chassis  (2)  being  mov- 
able  toward  or  away  from  the  head  cylinder  (11), 
the  system  being  settable  in  a  standby  mode 
wherein  a  tape  cassette  is  placed  on  the  reel 
chassis  (2)  as  positioned  at  the  greatest  distance 
away  from  the  head  cylinder  (11),  and  the  system 
being  settable  in  a  play  mode  wherein  signals  are 
recorded  or  reproduced  with  the  reel  chassis  (2) 
positioned  in  the  closest  proximity  to  the  head  cy- 
linder  (11), 
the  recording-reproduction  system  being 
characterized  in  that  the  apparatus  comprises: 
a  power  shaft  (34)  drivingly  rotatable  by  a  loading 
motor  (31)  and  supported  on  the  main  chassis  (1) 
rotatably  and  axially  movably, 
a  mode  lever  (4)  mounted  on  the  main  chassis  (1) 
and  pivotally  movable  with  the  axial  movement  of 
the  power  shaft  (34), 
a  worm  (35)  fixed  to  the  power  shaft  (34)  and  al- 
ways  meshing  with  a  rack  (36)  mounted  on  the 
reel  chassis  (2), 
a  restraining  mechanism  (44,45)  provided  be- 
tween  the  mode  lever  (4)  and  the  reel  chassis  (2) 
for  restraining  the  mode  lever  (4)  from  pivotal 
movement  during  the  movement  of  the  reel  chas- 
sis  (2),  and 
a  pinch  roller  pressing  mechanism  (8)  mounted 
on  the  reel  chassis  (2)  for  pressing  a  magnetic 
tape  against  a  capstan  (12)  on  the  main  chassis 
(1)  in  operative  relation  with  the  pivotal  move- 
ment  of  the  mode  lever  (4). 

2.  The  recording-reproduction  apparatus  as  de- 
fined  in  claim  1  wherein  a  link  mechanism  is  cou- 
pled  to  the  pinch  roller  pressing  mechanism  (8) 
for  moving  a  pinch  roller  (81)  to  a  position  close 
to  the  capstan  (12)  on  the  main  chassis  (1)  in  op- 
erative  relation  with  the  retraction  of  the  reel 
chassis  (2)  toward  the  head  cylinder(11),  and  the 
mode  lever  (4)  remains  out  of  engagement  with 
the  pinch  roller  pressing  mechanism  (8)  during 
the  retraction  of  the  reel  chassis  (2),  comes  into 
engagement  with  the  pressing  mechanism  (8) 
upon  reel  chassis  (2)  reaching  the  limit  position  of 

retraction  toward  the  head  cylinder  (11),  and  piv- 
otally  moves  to  press  the  pinch  roller  (81  )  against 
the  capstan  (12). 

5  3.  The  recording-reproduction  apparatus  defined  in 
claim  1  wherein  the  restraining  mechanism  com- 
prises  a  guide  channel  (45)  provided  on  the  reel 
chassis  (2),  and  a  roller  (44)  mounted  on  one  end 
of  the  mode  lever  (4)  and  engaged  in  the  guide 

10  channel  (45). 

Patentanspruche 

15  1.  Aufzeichnungs-Wiedergabegerat  mit  einem  be- 
wegbaren  Spulenrahmen  (2),  wobei  der  Spulen- 
rahmen  (2)  mit  einem  Paar  Spulenhalterungen 
(21  ,22)  versehen  ist,  und  auf  einem  Hauptrah- 
men  (1)  gehalten  ist,  dereinen  Magnetkopfzylin- 

20  der  (11)  hat,  wobei  der  Spulenrahmen  (2)  auf  den 
Magnetkopfzylinder  (11)  zu  odervon  diesem  weg 
bewegbar  ist,  das  System  in  einen  Bereitschafts- 
zustand  einstellbar  ist,  in  welchem  eine  Bandkas- 
sette  auf  dem  Spulenrahmen  plaziert  ist,  der  mit 

25  dem  groliten  Abstand  zum  Magnetkopfzylinder 
(11)  positioniert  ist,  und  das  System  in  einen 
Spiel-Modus  einstellbar  ist,  in  welchem  Signale 
aufgezeichnet  und  wiedergegeben  werden,  wo- 
bei  der  Spulenrahmen  (2)  mit  groliter  Nahe  zum 

30  Magnetkopfzylinder  (11)  positioniert  ist, 
dadurch  gekennzeichnet,  dali  das  Gerat  auf- 
weist: 
eine  Leistungswelle  (34),  die  treibend  durch  ei- 
nen  Lademotor  (31)  drehbar  ist,  und  an  dem 

35  Hauptrahmen  (1)  drehbar  und  axial  verschiebbar 
gelagert  ist, 
einen  Modus-Hebel  (4),  der  am  Hauptrahmen  (1) 
montiert  ist,  und  mitderaxialen  Verschiebung  der 
Leistungswelle  (34)  verschiebbar  ist; 

40  ein  Schraubengewinde  (35),  das  an  der  Lei- 
stungswelle  (34)  befestigt  ist,  und  immer  mit  ei- 
nerZahnstange  (36)  kammt,  die  an  dem  Spulen- 
rahmen  (2)  montiert  ist, 
einen  Ruckhaltemechanismus  (44,45),  der  zwi- 

45  schen  dem  Modus-Hebel  (4)  und  dem  Spulenrah- 
men  (2)  vorgesehen  ist,  urn  den  Modus-Hebel  (4) 
wahrend  der  Verschiebung  des  Spulenrahmens 
(2)  an  der  Drehbewegung  zu  hindern,  und 
einen  Klemmrollen-Druckmechanismus  (8),  der 

so  am  Spulenrahmen  (2)  montiert  ist,  urn  ein  Ma- 
gnetband  in  Betriebsrelation  zur  Drehbewegung 
des  Modus-Hebels  (4)  gegen  eine  Treibrolle  (12) 
am  Hauptrahmen  (1)  zu  drucken. 

55  2.  Aufzeichnungs-Wiedergabegerat  nachAnspruch 
1,  wobei  ein  Hebelmechanismus  an  den  Klemm- 
rollen-Druckmechanismus  (8)  gekoppelt  ist,  urn 
eine  Klemmrolle  (81)  in  eine  Position  nahe  an  der 

17 
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Treibrolle  (12)  auf  dem  Hauptrahmen  (1)  zu  be- 
wegen,  und  zwar  in  Betriebsrelation  zu  dem  Ein- 
ziehen  des  Spulenrahmens  (2)  in  Richtung  auf 
den  Magnetkopfzylinder  (11)  zu,  und  der  Modus- 
Hebel  (4),  der  wahrend  dem  Einziehen  des  Spu- 
lenrahmens  (2)  aulier  Eingriff  mit  dem  Klemmrol- 
len-Druckmechanismus  (8)  bleibt,  mit  dem 
Druckmechanismus  (8)  in  Eingriff  gelangt,  wenn 
der  Spulenrahmen  (2)  die  Grenzposition  des  Ein- 
ziehens  zum  Magnetkopfzylinder  (11)  hin  er- 
reicht,  und  drehend  lauft,  urn  die  Klemmrolle  (81) 
gegen  die  Treibrolle  (12)  zu  pressen. 

3.  Aufzeichnungs-Wiedergabegerat  nach  Anspruch 
1,  wobei  der  Ruckhaltemechanismus  einen  Fuh- 
rungskanal  (45),  der  an  der  Ruckseite  des  Spu- 
lenrahmens  (2)  vorgesehen  ist,  und  eine  Rolle 
(44)  aufweist,  die  am  einen  Ende  des  Modus-He- 
bels  (4)  montiert  ist,  und  in  den  Fuhrungskanal 
(45)  eingreift. 

Revendications 

1.  Appareil  d'enregistrement-reproduction  muni 
d'un  chassis  mobile  (2)  de  support  de  bobines, 
dans  lequel  le  chassis  (2)  de  support  de  bobines 
est  pourvu  d'une  paire  de  supports  (21,  22)  de 
bobines  et  est  supporte  par  un  chassis  principal 
(1)  comportant  un  cylindre  (11)  de  tete,  le  chassis 
(2)  de  support  de  bobines  pouvant  etre  rapproche 
ou  eloigne  du  cylindre  (11)  de  tete,  le  systeme 
pouvant  etre  mis  en  mode  d'attente  dans  lequel 
une  cassette  de  bande  est  placee  sur  le  chassis 
(2)  de  support  de  bobines  en  etant  positionnee  a 
la  distance  la  plus  grande  par  rapport  au  cylindre 
(11)  de  tete,  et  le  systeme  pouvant  etre  mis  en 
mode  fonctionnement  dans  lequel  des  signaux 
sont  enregistres  ou  reproduits,  le  chassis  (2)  de 
support  de  bobine  etant  positionne  a  proximite 
immediate  du  cylindre  (11)  de  tete, 

le  systeme  d'enregistrement-reproduction 
etant  caracterise  en  ce  que  I'appareil  comprend  : 

un  arbre  d'actionnement  (34)  pouvant  etre 
entraTne  en  rotation  par  un  moteur  de  charge- 
ment  (31)  et  etant  supporte  par  le  chassis  princi- 
pal  (1)  de  facon  tournante  et  mobile  axialement, 

un  levierde  mode  (4)  monte  sur  le  chassis 
principal  (1)  et  pouvant  etre  deplace  de  facon  pi- 
votante  par  le  deplacement  axial  de  I'arbre  d'ac- 
tionnement  (34), 

une  vis  sans  fin  (35)  fixee  a  I'arbre  d'ac- 
tionnement  (34)  et  engrenant  en  permanence 
avec  une  cremaillere  (36)  montee  sur  le  chassis 
(2)  de  support  de  bobines, 

un  mecanisme  de  retenue  (44,  45)  dispose 
entre  le  levier  de  mode  (4)  et  le  chassis  (2)  de 
support  de  bobines  pour  empecher  le  levier  de 

mode  (4)  de  pivoter  pendant  le  deplacement  du 
chassis  (2)  de  support  de  bobines,  et 

un  mecanisme  presseur  (8)  a  rouleau 
presseur  monte  sur  le  chassis  (2)  de  support  de 

5  bobines  afin  de  presser  une  bande  magnetique 
contre  un  cabestan  (12)  sur  le  chassis  principal 
(1)  en  relation  de  fonctionnement  avec  le  pivote- 
ment  du  levier  de  mode  (4). 

10  2.  Appareil  d'enregistrement-reproduction  selon  la 
revendication  1.  dans  lequel  un  mecanisme  de 
liaison  est  couple  au  mecanisme  presseur  (8)  a 
rouleau  presseur  pour  deplacer  un  rouleau  pres- 
seur  (81)  jusqu'a  une  position  voisine  du  cabes- 

15  tan  (12)  sur  le  chassis  principal  (1),  en  relation  de 
fonctionnement  avec  le  recul  du  chassis  (2)  de 
support  de  bobines  en  direction  du  cylindre  (11) 
de  tete,  et  le  levier  de  mode  (4)  reste  degage  du 
mecanisme  presseur  (8)  a  rouleau  presseur  pen- 

20  dant  le  recul  du  chassis  (2)  de  support  de  bobine, 
vient  en  contact  avec  le  mecanisme  presseur  (8) 
lorsque  le  chassis  (2)  de  support  de  bobines  at- 
teint  la  position  limite  de  recul  en  direction  du  cy- 
lindre  (11)  de  tete,  et  pivote  de  maniere  a  presser 

25  le  rouleau  presseur  (81)  contre  le  cabestan  (12). 

3.  Appareil  d'enregistrement-reproduction  selon  la 
revendication  1  ,  dans  lequel  le  mecanisme  de  re- 
tenue  comprend  un  canal  de  guidage  (45)  dispo- 

30  se  sur  le  chassis  (2)  de  support  de  bobines,  et  un 
rouleau  (44)  monte  sur  une  des  extremites  du  le- 
vier  de  mode  (4)  et  engage  dans  le  canal  de  gui- 
dage  (45). 
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